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PREFACE. 



It is quite usual for authors, in their prefaces, to give some 
reason for having written the book which they thus introduce, 
— in a word, to apologize for its appearance. In the present 
instance the existence of excellent treatises on both subjects 
covered by the title, make it more than asually diflBcult to 
justify the appearance of another. The writer can only say 
that, for more than fifteen years, his thoughts, his studies, 
and his practical work have all been in the direction suggested 
by these subjects, and that during that time material has passed 
under his observation which ought at least, if properly used, 
to have resulted in an experience which should be useful to 
others. Whether this has been the case or not, must be left 
to the decision of those who may first read or examine the 
work. 

In carrying out his object, the author has necessarily, in 
order to insure completeness, availed himself of the work of 
others, as well as his own, endeavoring, however, in all in- 
stances, to give credit where credit is due, and if he has omitted 
any proper acknowledgment it has been entirely unintentional. 
In the section on the *' Histology of the Kidney," while he has 
used the illustrations of other writers, he has also added a 
numl>er of original drawings, from the careful pencil of Dr. 
George C. Piersol. It is thought they will add to the accu- 
rate knowledge of the subject. 



Xll PREFACE. 

The very wide difference in the nature and pathology of 
the two seta of diseases, has not been overlooked in including 
them under the same cover ; but when it is remembered that 
although diabetes is not a urinary disease, it is nevertheless a 
disease to a knowledge of which a study of the urine is indis- 
pensjxble, and that one who devotes himself to the latter must 
inevitably be brought into frequent and intimate contact with 
diabetes, it is but natural that the consideration of the two 
conditions should be united. 

1506, Spruce STREfn*, April Ist, 1881. 
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SECTION I. 



STRUCTURE OF THE KIDNEY. 



The few facts in the coarser anatomy of the kidney which it 
is necessary to recall with a view to a correct understanding 
of its diseases, are, before section of the organ, its size, weight, 
color, consistency, and the relation of its capsule to its sub- 
stance ; after section, the appearance of the cortex or convo- 
luted portion, as contrasted with the pyramids of straight tubes 
in the medulla, and the relative area of each. 

As to mze and weight, the adult kidney is usually about 11 
centimeters (4.4 inches) in length, 5 centimeters (2 inches) 
wide, and .75 centimeter (.3 inch) in thickness. It weighs 
in the male 113.5 to 170 grams (4 to 6 ounces); female, a little 
less, 113.5 to 156 grams (4 to 5 J ounces). Its colar in health 
is dark red, surface smooth, and in connislence it is usually firm 
and slightly elastic. The capsule is easily stripped oif from 
the substance of the organ, dragging none of the proper glandu- 
lar structure with it. 

On section of the kidney the cortex is found to be granular in 
appearance, and uniformly light-reil in color. It varies some- 
what in width, but is usually 5 to 6 millimeters (J to J inch) 
wide, and in longitudinal section is seen to dip down between 
the pyramids of the medulla. These pyramids, ten to fifteen 
in number, are striated or fibrous in appearance, uniformly 
dark-red, and terminate in as many papillae in the pelvis of 
the organ. 
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More important to a correct understanding of the pathology I 
of kidney diseases is a knowledjfe of tlie minute struotiire of the j 
oi^Q. Even the naked eye can discover further differences oo / 
the surfaoe of a longitudinal section of the kidney, such a 
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presented in Fig. 1 ; and tliese differences are rendered still more 
striking if the bloodvessels are injectetl with u coloring matter. 
From each papilla as a centre radiate the excreting tubules, 
which appear as dark-red stria' in the natural organ. For a 
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sliort distance they remain in intact, forming a (.'ontinuons 
surface, known as the papillary portion of the nieihilla (Lud- 
wig), or tJie medulla projicr (Henle). This is rejireseiited at 
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2', Fig. 1, and at k. Fig, 2. As tjiey proceed towards the periph- 
ery, the strife become eeparatetl into bands of nearly equal 
width, liL'twfcn wfiich are collections of otlier stnie. These in 
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an injected kidney exhibit the color of tlie injecting fluid, but 
in an uninjected organ, Uiongh lighter or Itss opaque, are 
K'ttrcely diatinguishahle from the bundles of straight tubus with 
which they alternate, unless they htippen to be filled with 
blood. These striie are, therefore, bloodvessels, and the por- 
tion of the medulla which is thus made up of alternate bands 
of blootlveasela aii<i straight tubules is called the boundary 
layer, or vutri/inal layer of the medulla (2", Fig. 1, and i. 
Fig. 2). Close examination, especially with a low magnifying 
power, enables us to trace into the cortex almost to its border 
the bundles of striie or straight tubes which oome from tlie 
papillee (1', Fig. 1, and PF, Fig. 2). In this situation they 
are calle<l mahdlary rays, or pyramids of Ferreiu. Alternat- 
ing with these medullary rays in the cortex is a granular por- 
tion, yellowish-red in the uuinjeL-tcd organ, which is the renal 
IdbyrinUi, or cortex proper. 

The further study of the minute structure is best fucilifatcd 
by a separate consideration of the tuhulen, bloodreeaefs, and con- 
nective tiiutie elements, and the lympluilie and nervous elements 
which accompany them. 

I. The Uriniferoita Tabuies. 
These, with the bloodvessela, make up the great bulk of the 
organ. They may i* studied from their beginnings in the 
cortex, or backwards as it were, from their terminatioas in the 
discharging-tubes on the papillic, Selecting the former, the 
little granules visible to the naked eye in the labyrinth are 
the b«^inning3of the uriniferous tubules. These are spherical 
dilatations, .15 to ,2 mm. dJotOj^^, inch) in diameter, formed 
of basement membrane lineil by a mosaic of pavement epithe- 
lium. They arc the so-called Malpigluan capstdea (1), Fig. 4, 
and are continuous, by a necklike construction (2), with iJie 
prarivtal convoluted tubule (3), which winds towards the 
adjacent medullary ray ; reaching which, it passes vertically 
downward as the npiral tube (4) of Schacliowa. These por- 
tions are all in the cortex, A. At the junction of the cortex 
and the border layer, the spiral tubule becomes suddenly nur- 
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niwcr, and ilips down through this layer, B, as the descending 
I'mh (S) (if Henlc's loop, tlie loop itself (6) being formed in the 




papillary layer, C. Re-entering the boiindary layer, the tube 
becomes suddenly enlarged and slightly wavy in its course, 
forming " the firat thick portion" (7) of the ascending limb of 

LANE K2DICAL LIURRRY 
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Henle's loop. At the middle of the boundary layer it again 
becomes narrower and spiral in its course, forming tlie "spiral 
part" (8) of the ascending limb. The aacending limb now 
re-enters the <iortex in the medullary ray, again becoming nar- 
rower, though not of uniform diameter, and straighter, but 
Htill slightly wavy in its course (9), Sooner or later, after re- 
entering the cortex, the tubule dips away from the medullary 
ray and passes into the labyrinth as a tube irregular in ontline, 
breadth, and course, whence it is called the irregular hibulc {10), 
Fairly in the labyrinth, it again becomes wider and convoluted, 
forming the intermediary s^ment (Bchaltstuck) of Schwelg- 
ger-Seidel, or d'txial convoluted tubule (11). Finally, by an 
archlike turn, whose convexity is towards the circumference of 
the kidney, it passes back towards the medullar)* ray as a nar- 
rower "curved part" (12) of the collecting-tube, which, uniting 
with other similar tubules, forms the "straight part" (13) of 
the collecting-tube in the cortex. The collecting-tube passes 
down, still as a straight tube (14), thuugh growing gradually 
wider, through the boundary layer. In the papillary layer it 
becomes the large collecting-tube, or tube of Bellini, which, 
uniting with others, forms the "ducts" or " discliarging- 
tubes" which open on tiie papilla. 

In its course from its commencement in the Malpighian cap- 
sule to its termination in the collecting-tube the uriniferous 
tubule changes its diameter many times. First, there is the 
constriction at the neck of the capsule, which is leas than one- 
half the diameter of the convoluted portion immediately suc- 
ceeding it, and of which the average width, in the adult, is 
about .06 mm. {i^^r inch), and in the newborn child, about 
.016 mm, (,,'(nF '"fh)- The third change is found in the nar- 
rowing as the tubule becomes the descending limb of the loop 
of Henle. The fourth is the slight dilatation ju.st before or 
after the loop is formed. Fifth, a slight temporary narrowing 
at the " spiral part " of the ascending Hmb. Sixth, a further 
narmwing as tlie ascending limb re-enters the cortex. Seventh, 
the numerous changes in the irr^ular tubulo (10), Eighth, 
the widening of the intermediary portion, of which the diame- 
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ter about equals that of the convoluted tubule. And, ninth, a 
constriction as the latter terminates in the collecting-tube. 

After the collecting-tube is formed it receives, just below its 
summit, a few additional canals, and then passes singly down 
to the papillary part of the medulla. Its diameter in the med- 
ullary ray is between .04 mm. (^Jy inch) and .08 mm. (, }j 
inch) in the adult, and in the child .008 (^ J, j inch) and .05 mm. 



Fig. H. 




Diagrammatic exposition of the method io which the uriniferous tubes unite to form 

primitive cones.— After Ludwio. 

(niru i"ch), the narrowest canals being in the centre of the ray. 
Having reached the papillary portion, the collecting-tubes unite 
by twos; first those of a single medullary ray, forming the 
principal or excreting tubes ; then these unite with other excret- 
ing-tubes to form the papillary ducts, of which fifteen to twenty 
open on the surface of each papilla into the pelvis of the kidney. 
Dr. George H. Rose, in an able graduation thesis On the 
Arrangement of the Uriniferous TubuleSy presented to the 
Medical Faculty of the University of Pennsylvania, in March, 
1879, concluded, first, that not all of the tubuli uriniferi go to 
form loops of Henle; second, that the medullary rays are 
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made up of the convolutetl tubes whioh do not form loops, as 
well as the collecting-tubes and ascending and descending 
limbs of Henle,* 

Sii-vcture of the Umnijerouit Tiibnlea.—The Malpighian cap- 
sule is composed only of the basement membrane and mo- 
saic of epithelial squame to which allusion has already been 
made. The cells, as seen in nitrate of silver preparations, 
are relatively large, although not uniform in size, and are pro- 
vided with round and oval nuclei. The nuclei arc arranged in 
gniups of fnim two to ten. The group nuclei are round, about 
,01 mm. (aj'ojr '"ch) in diameter, and, though flat, project 
slightly into the cavity of the rapsule {d, Fig. 15), Each b 
surrounded by an amount of protoplasm, which is smaller the 
greater the number of nuclei in a group, whence the varying 
fiize of the cells. In the young kidney thes« cells are less 
flattened, and the nuclei project still further into the cavity of 
the cajiBule, as is seen iu Fig. 15. 

The capsules thus formed surround the capillarj- ball or 
glomerulus presently to be described, forming with it the Mal- 
pighian mrjjiisch. The latter are eueireled by a few con con trio 
layers of connective tissue, which are most numerous about 
lho.se nearest the medulla. (See Fig. 15.) 

This single layer of cells lining the capsule, which is com- 
parable to an endothelium rather than an epithelium, extends 
into the neck of the eajisule, whence onward to the papillary 
portion of tlie medulla the uriniferous tubule is composed of 
a basement membrane lined with an epithelium. The base- 
ment membrane contains an occasional nucleus, and in nitrate 
of silver preparations the convoluted tubules may Ite imper- 
fectly mapped off into endothelial plates like the walls of blood 
and lymph vessels similarly treated ; but the membrane is 
otherwise quite glasslike, affording, when the epithelium is 
washed out, one of the most satisfactory and typical examples 
of a houK^neous membi-anc. 

* Dr. Rotw'ii studivB were mndc villi extreme c&re apon ninoeniled 
preparalioiia or llie kidney. They were iiisii;r times repented, slid hi« 
lliteiK reoeived the awiird of n ]ipi«j. 
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The epithelium below the neck varies greatly, altlioiigh it is 
everywhere single- layered autl nucleatetl. The nucleus, alone, 
of the various cells is quite uniform, being round, sharply 
defined, and slightly granular. On the other hand, in the 
convoluted part of the tubule, the protoplaam of the adjacent 
eells is not differentiated, but each cell ftisea, as it were, into 
its neighbor, so that the lining of the tubes, especially when 
acted ui>on by acetic acid, presents the appearance of a 
nucUated protoplojfm rather than of a nunil>er of separate 
nucleated cells. At intervals may be oliaerved, however, 
more especially if the tubules liave Im'cu injected, certain 




clefts or fissures where the cell bodies are not tliu» completely 
fused. These are well shown in Fig. 6, from Ludwig. Ac- 
cording to Klein, the clefts are occupied by minute septules, 
containing here and there an oblong or angular nucleus, which 
pass in from the basement membrane. Of iniimrtance in con- 
nection with the study of diseases of the tubules is the fact 
that, in this portion, tlie epithelium is but loosely attached to 
tlie basement membrane, and may even be pressed out in the 
shape of a solid epithelial cylinder, or left as such by retrac- 
tion of the basement mcmbmne. The protoplasm of the cells 
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in this situation is more or less "clouJy" in heaitli, from the 
presence of a number of dark granules of albuminous compo- 
sition, and even of some minute fat-globules. These serve to 
render the nucleus more or less obscure, while the addition of 
acetic acid, dissolving the albuminous granules, renders it again 
dietiDct. 

R. Heidenhain* adds to the structures as above d(acril>ed an 




additional element, the efTect of which is, as he snya, to make 
the epithelial cell of the convoluted tubules a very complicated 
organized structure. According t« him the protoplasm is fur- 
ther differentiated into a large number of delicate cylindrical 
structures, which he calls " rodlets " (Stiibchen). These, rest- 
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ing their peripheral ends on the basement membrane, perforate 
the epithelial layer in a radiated manner, imbedded in a very 
small quantity of formless matrix. The rodlets envelop, " like 
a mantel," the nuclei, which are placed at regular inter\'als, 
surrounded by a couBiderable remnant of undifferentiated pro- 
toplasm. According to Heidenhain the minute granules, for- 
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merly described as present in tbe matrix of the cells, are nothing 
but tbe transverse sections of the rodlets. 

Figs. 7, 8, and 9, fi"om Heidenhain's paper, exhibit the ap- 
pearances described. 

Dr. Klein, of London, substantially confirms the observa- 
tions of Heidenhain, bnt says these rods or fibrils, when looked 
at from the surface, are clearly connected into a network, so 
that tbey are more probably " septa of a honeycombed network 
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seen in profile." In the Atias of JJhlology, part xi, Fig. 1, 
recently issued by Dr. Klein, in connection with Mr. E. Noble 
Smith, thb peculiarity in the structure of the epithelium is 
exquisitely bronght out. 

In the narrow descending limb of Hcnle's loop is found a 
single layer of epithelium, the cells of winch are characterized 
liy a transparent protoplasm and oval nucleus, which pnijects 
into the lumen of the tubule at alteruate pointe, as shown in 
Fig. 11, The resemblance of these tubules to capillary blood- 
vessels is very marked, especially in transverse section ; but, as 
Klein points out, the nuclei are more numerous than in a 
capillary, and the tubule has, further, a mnnbrana j/ropria 
outside the layer of cell-plates. 

In the ascending limb of the loop, where the diameter again 
liecomes greater, Ludwig describes the epithelial cells ae colum- 
nar, arranged in an imbricated manner, and distinctly differ- 




eiitiateJ by a dell alxtut half way between two nuclei, as in 
Fijj. 12. But according to Heidcniiaiu's investigations, the 
e])ithclium of this broader ascending limb agrees essentially 
with that of the convoluted portion of the tuW, the rodlets be- 
ing similarly developed, as shown in Fig. 13. It is, however, 
tolerably easily distinguished from the convoluted tubule hy 
the fact that the lumen of the latter is much narrower in 
consequence of the greater thickness of its cells, which, there- 
fore, encroach more upon its lumen. 

The irr^ular tubule, as figured by Klein, Fig. 14, is a strik- 
ing object. He deeeribea it as follows : * 

" It is situated among the cunvolnted tubes of all parts of 
the labyrinth ; it has a very irregular and angular outline ; in 
Home places three and four times as thick as in others, and then 
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of almost the same breadth as a convoluted tubule. But this 
greater thickness is due merely to a greater thickness of the 
lining epithelial cells, the lumen remaining everywhere a nar- 
row canal. The cells show, in the profile view, exceedingly 
thick rods of a bright, homogeneous aspect, more distinct than 
in any other section of the urinary tubule. The cells are very 
angular and, in many places, imbricated ; but in this, as in the 
former cases, this imbrication is due to the irregular outline of 
the tube and the great variation in height of the adjacent cells. 
Each cell possesses an oval or angular nucleus next the lumen." 

In the intermediary portions the epithelium reassumes the 
appearance of that of the convoluted segment of the tubule ; and 
here, again, Heidenhain and Klein reintroduce the rodlets, or, 
rather, their ends, as the cause of the faintly granular appearance. 

In the collecting-tubes the epithelium is described as colum- 
nar, but the cells are more nearly cubical ; they are sharply 
defined, rather broader at the base, which is seated on the wall 
of the tubule, while their truncated apices are directed towards 
its lumen. In the smaller canals, which unite in the medullary 
rays to form larger tubes, the round nuclei are surrounded with 
but a small amount of protoplasm. In the larger tubes the pro- 
toplasm is more abundant and the nuclei about the same size 
as in the smaller. Isolated cells from both regions exhibit pro- 
jections vtnd prolongations of protoplasm, so that it is really 
only in transverse sections of the collecting tubes that the 
columnar or cubical appearance of the cells is maintained. In 
the papillary ducts a basement membrane can no longer be 
differentiated from the connective tissue around it, and the 
cells, which are here more elongated and typically columnar, 
rest upon the connective tissue alone. 

Heidenhain says that, in the primary branches of the col- 
lecting-tubes, he has, here and there, observed that the so-called 
cylindrical cells are placed in an oblique manner, so as to give 
an imbricated appearance, and suggests that this may have 
given rise to the view of Ludwig, already described in these 
pages, that the ascending broad limb of Henle's loop is thus 
lined. 
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AiuUomlcat PecidiarUlee of ike GlomeruluB or Malpiijhian 
Tuft; itg EpU!te/lal Qoverhig, dc. — It is now generally con- 
ceiled that, in addition to the mosaic of epithelium which lines 
the Malpighian capeule, the glomerulus itself is covered with 
a layer of epithelial cells, but all observers are not agreed as 
to its exact arrangement. According to sonic it simply covers 
the surface, bridging the space between the capillaries and the 
lohiiles which compose the glomeruUis, Others consider that 
it also cli{)& down betwet-n the Hipillary loops. The studies of 
Heidenlmin* and of Laughans,t which are among the most 
recent, lead them to accept the latter view, while Schweigger- 
8eidelt and Von Seng§ adopt the former. The cells are for the 
most part well defined, but differ somewhat according as they 
cover the surface of the glomerulus or dip down between the 
capillary loops. In the former ii]?tance tliey are thin vaulted 
plates, whose concave surface rests upon the convexity of the 
capillary loop and is moulded to it. The shape of the oella 
also varies somewhat, a«icording as they cover cue or more 
capillary loops. In the latter instance the under surface of the 
ceil is divided by projecting edges into several concave areas 
for the reception of the individual capillary Ioojb. The edges 
tinlle at the centre, at which is the nucleus, which itself ia 
conical in shafie. At this aitiiatiou — tiie seat of the nucleus — 
the external or upper surface is frequently depressed, so that 
the lateral extensions of the cell assume a pterygoid appear- 
ance. Other cells are concave on both surfaces, an effect prob- 
ably due to their being insinuated between two capillary loops. 

The nuclei measured by Ijangbaus are oval, .01--014 mm. 
(ai'oo-ii'aa in.) long and.006-.Ol mm.{^,'9g-jj'^ in.) wide, 
and Bomewhiit flattened. The cells themselves reach .025 mm? 

* Heidenlixin, Arehiv far Mikrusk. Anntomie, B. i, 1874, p. 3. 

f Lunghans, Ueber die VeranderungeD iler Glomeruli bei iler NephrilJB 
nelwi einigeo Benierkungen iiber die Entstehung der Fibrincylinder. Vir- 
diow's Arebiv, 7G Bd., eMes Heft, April, 187B, p. 85. 

: Schwcigger-Seidel, Die Nicren. llnlle. 1886, p. 76. 

k Vid<ir vcM Seng, Eio Beilrag znr Leiire von den Mal|iigbiscbPn Kur- 
pcrchcn iler Meniii-hlicheti Nieren. Wiener Siliuugsbericlile, Ixiv, 13 
April, IHTl. 
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(roVs '"•) '" 'I'unieter at a mnximum. In some instances the 
line of junedon between neighboring cells is not demonstrable, 
so that the covering of the glomerulas appears as a honii^neous 
nnclented plate. The cells and nuclei are much more easily 
demonstrable in the fcetal kidney, in which they are more oubi- 
cal, as seen in Fig, 15, from Klein's Atlas; undergoing a 
change after birth which is compared by Schweigger-Seidel to 
the post-ftetal transformation of the alveolar epithelium of 
the lung. The epithelial covering of the glomerule is cou- 
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tinuous with the epithelial lining of the capsule, as is well 
shown iu Fig, 15. 

According to Axel Key the capillary bloodvessels of the 
lobules of the glomerules are held together by a hotnogeneous 
connective tissue contaiuing flattened stellate and nucleated 
coooecttve tissue corpu.scles. But I^nghnna was unable to 
convince himself of the presence of connective tissue, except 
the adventttia of the vas afferens, which extends only until 
the vessel begins to break u|) into capillaries. 

The cflpiltaries of the glomernle or Malpighian tuft, like all 
capillaries, are provided with nuclei, which in common with 
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all the cellular elements named are subject to pathological 
change, 

There are no Malpighian corpuscles in that part of tlie cortex 
immediately Iwrderiiig the capsule, nor in tliat bordering the 
boundary layers, that is, in the most external and most internal 
jwrtions. See a and a, Fig. 4. 

II. Tlie. Bloodvessels of (he Kiihieif. 
Tlie renal artery, before it enters the substance of the organ, 




breaks up into two or three branches, which penetrate the cap- 
sule at the border of the iwlvis of the kidney, and, after fur- 
ther rapid subdivision, nidiate directly to the upper part of the 
marginal layer of the medulla. From branches arching more 
or lees irregularly along this border ascend vertical branches. 
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These pass into the labyrinth midway behveen two medullary 
rays, and are called interlobular or interfaficicular arteries. 
From them pass off, laterally, numerous smaller branches called 
afferent, — vasa afferentia, — each one of which promptly perfo- 
rates the nearest Malpighian capsule at a point opposite to the 
lonstricted neck of the latter. The vas afferens, according to the 
measurements of Thoma,* is .014 to .02 mm. (xt'bf *<• sb'o 
inch) in diameter. Having perforated the capsule, it immedi- 
ately splits up, forming a capillary ball — the Malpigihian tuji or 
fflomemle. The capillary vessels of this ball reunite within the 
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capsule to form a vessel, — the uos efferejia, — which perforates 
the capsule outwards at the same point at which the vas 
afferens enters, and slightly exceeds the latter in diameter. The 
efferent vessel proceeds towards the nearest medullary ray, and 
becomes a second time capillary. The resulting network em- 
braces partly the straight tubules of the medullary ray, and 
partly the tortuous tubules, and, in the extreme periphery of the 
cortex, to which the medullary rays do not extend, the tortuous 

• Thoma, ZurKennlnissderCirculHtiomtoninB in den Nieren bei chron- 
bcber mieratitieller NepLriliB. Vircliow's Archiv, fid. 71, 18TT. b. 6o. 
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tubules only. To these capillaries are added others, derived 
from a few uiiuute branches giveu otf by the affereut vessels 




before tliey reach the Malpighian capsule. A few only of the 
vasa effereniia lying adjacent to the medulla do not thus di- 
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vide, but distribute their branches in a manner presently to 
be described. With these exceptions, the capillaries from all 
the neighboring efferent vessels communicate with each other, 
and the whole cortex becomes interpenetrated, as is well shown 
in Figs. 16 and 18. The meshes of the resulting network sur- 
rounding the convoluted tubules are small and nearly round, 
while those embracing the medullary rays are larger and wider. 
According to Ludwig, the vessels are not closely applied to the 
tubules, but lacuniform spaces, frequently filled with fluid, in- 
tervene between the two. The terminal branches of the 
interlobular arteries reach the capsule of the kidney. 

That part of the network which surrounds the medullary rays 
IS continuous with the capillary system of the medulla, but the 
blood from the cortical plexus is, for the most part, collected by 
a system of veins (i*/. Fig. 18) corresponding to the interlobular 
arteries. Some of these, at least, begin on the surface of the 
kidney by the union of a number of minute veins from the 
external layers of the cortex, which unite in a radial manner, 
so that the resulting vessels are called stellate veins (see Fig. 
18, va). Thence they descend, each vein in company with an 
interlobular artery, towards the marginal layer of the medulla, 
receiving numerous branches from the capillaries of the cortical 
plexus above described. The interlobular veins which do not 
b^in in the stellate veins of the periphery begin in the labyrinth. 

The interlobular arteries, with their afferent branches, and 
the glomeruli may be compared to a bunch of ri|>e currants, the 
interlobular vessel corresponding to the vertical stem of the 
raceme, the afferent vessels to the lateral branches, while the 
currant itself is the red glomerulus or c^apillary ball. 

The VoMa Recta and the Bloodvessels of the Medulla. — It was 
stated on p. 33 that not all the vasa efferentia split up into the 
capillary system described, but that a certain number lying 
adjacent to the medulla distribute their branches differently. 
These branches are sent down directly into the medulla, in the 
shape of straight vessels, comparable in their distribution to 
the drooping branches of the willow-tree, and are called vasa 
recta. But although straight vessels, they are not aHeries, though 
sometimes called arieriolce, since they are without circular mus- 
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oular fibre-cells in their walls. They are alroply elongated 
efferent vessels (See Fig. 18, or'). These contribute, however, 
but a small proportion to the vasa recta. The majority, which 
are true arteries, are derived from the same arching branches 
which give off the interlobular vessels at the upper edge of the 
marginal layer of the medulla, but pass in the opposite direction. 
The straight vessels from these two sources, passing down- 
wards, enter first the spaces between the bundles of tubules in 
the marginal layer of the medulla, dividing and subdividing 
in a brushlike manner (Fig. 18, nr and ab) until they finally 
Ixicome capillary, and embrace the tubules in wide meshee. 
The number of trunks of the straight vessels pr<^;ressively 
diminishes as the tubules become closer and the paplllffi are 
approached, until the latter are reached, when but one or two 
remain to form a plexua of capillaries on the papitlie them- 
selves. The capillaries reunite to form veinlets, corresponding 
to the straight arterioles, and tlicse veins accompany the arte- 
rioles in the fissures between the bundles of tubules, reuniting 
to form larger trunks, which finally empty into vessels at the 
border of the cortex, corres]>onding with those which give off 
the straight arterioles (see Fig. 18, vL and vr). 

The system of the vasa recta ia one of great importance in 
the circulation of the organ. It has been remarked that the 
capillary ^'stem at the Iwrder of the cortex ia in communica- 
tion with that of the medulla ; but it is evident also that the 
vasa recta, derived from the same branches as the interlobular 
arteries, admit of the transit of a large amount of the blood 
of the kidney through a coarse-meshed lapillary plexus without 
its jKissing through the complex system of the labyrinth. This 
is an important provision, which doubtle^ tends to jireserve 
the integrity of the kidney in congestions, or when a lai^ 
amount of blood is driven through it. Under these circum- 
stances a short cut is, as it were, provided for the blood out of 
the organ, and the more delicate vessels of the labyrintli are 
|)rotected from rupture. 

We are intlebtetl to Virehow and McDonnel for the discov- 
ery of the vasa recta, and to Virehow, Ludwig, and Beale for 
our present accurate knowledge of their arrangement. 
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III. The Connective Tissue of the Kidney. 

From a pathological standpoint the connective tissue of the 
kidney becomes one of the most important of its elementary 
structures. All anatomists and renal pathologists, however, 
are not agreed upon its proportion and importance. 

While none deny its presence in the medullary portion of 
the kidney there is still a difference of opinion as to its exist- 
ence in the cortex. Goodsir, in 1842, described the connec- 
tive tissue framework or matrix of the kidney in the cortex, 
as well as the medulla, as though it were as distinct from the 
vascular and tubular structures of the organ as the l>eams and 
rafters of a house are distinct from the materials between them. 
Von Wittich,* in Germany, first contested this view, claiming 
that the intervals between the tubules are occupieil only by 
capillary vessels, and that there is no connective tissue in the 
cortex. In this he was for a time sustained by German histolo- 
gists generally. Arnold Beer,t in 1859, reasserted the impor- 
tance, from an anatomical point of view, of the connective 
tissue as a stroma or framework for the support of the tubules 
and vessels. IIenle,J in 1864, asserted that demonstrable 
quantities of connective tissue are only found in the apices of 
the pyramids, where they (>ccui)y the intervals between the 
tubules. According to Ilenle it is a substance which in the 
fresh condition is clear and transparent, and it is only after the 
long-continued action of chromic acid and chromate of potash 
solutions that delicate fibres appear, containing round and el- 
liptic nuclei. Further inwards, towards the cortex (boundary 
layer of the medulla), the nuclei become less numerous, and 
finally disappear altogether, leaving between the tubules only 
delicate layers of a finely fibrillate<l tissue, which cannot be con- 
sidered an artificial product, because the fibrillae are often ar- 



* Von Wittich, Beitriige xur Anatomic der gesunden und Kranken Niere. 
Virchow's Archiv fiir Patholog. Anatomic, Bd. 3, 1849, s. 142. 

t Arnold Beer, Die Bindesubstanz der mcnschlichcn Niere ira gesunden 
und krankhaften Zustande. Berlin, 1859. 

t Henle, J., Handbnch der Systematischen Anatomic des Menschen. 
Zweiter Band, zweite Lieferung. Ham und Gcscblechtsaparat. Braun- 
schweig, 1864. 
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ranged circularly ajound the tubules. In the cortes the 
tiihiiles and vessels are so claselv intercalated that we can, 09 
a rule, only speak of a cementing (verbindenden) substance 
rather than an intertubular and intervastuilar suljstance 
(zwUehen-subslanz). " Tiiic connective tissue," says Henle, 
"is found in the cortex and medclla only in the immediate 
neighborhood of the bloodvessels." 

At the present day Drs. Johnson and Beale, of England, 
aleo assert that the connective tissue is of minimum impor- 
tance, tliat it has no share in the anatomy of the organ, and 
therefore, none in the patholofry. Dr. Beiile says ;* "1. In the 
cortical portion of the kidney there is no evidence of the ex- 
istence of a fibro-cellular matrix distinct from the walls of the 
tubules and capillaries. 2. The fibrous appearance observed 
in those sections of the kidney which have been immersed in 
water is fallacious, and is due to n crumpled, creased, and col- 
lapsed state of the membrauous walls of the sccreting-tnbes 
and capillary vessels. 3. A small quantity of transparent 
material is to be demonstrated between the walls of the tubes 
and the capillaries in hcallh, and not even this can be de- 
tecteii at an early period of development." 

Dr. Johnson saysif "The so-called matrix has no ex- 
istt^nce apart from the basement membrane and i^pillanes, 
The convolutions of the tubes and the network of L^pillariee 
mutually supjwrt each other. No connective or supporting 
tissue is required ; and, as Dr. Beale well remarks, the inter- 
vention of any such tissue would ten<l to increase the distance 
between the secreting cells and the blootl, and so render the 
gland less fitted for the discharge of its function." .... 
" If there be any connecting medium it is a homogeneous and 
structureless element." 

Modem histologj' has solved the problem consistently with 
all observations. It is true that there is no distinct frame- 
work or "supiK>rting" structure of connective tissue for the 

• Beole, Kidney Di«csw8 and Urinary DepoeiU. Philadelphia, 1869, 
p. 2S. 
t Goiirgo Johrwon, Lectures on Bright's Diieane, Sew York, 1874, p. 7. 
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tubules and vessels of the cortex, for they require none. At 
the same time, we know that no bloodvessel of any size pene- 
trates a gland without carrying with it its adventitia, and 
although this diminishes with the growing fineness of the 
subdivisions of the artery, it is scarcely possible to draw the 
line where the cells of the connective tissue sheath entirely 
disappear. The interlobular arteries described are doubtless 
accompanied by such cells. Further, the researches of Lud wig, 
Kolliker, and Schweigger-Seidel have shown that the con- 
nective tissue of the cortex and of the marginal layer of the 
medulla is not of the fibrillar kind, but of the reticular or 
purely cellular variety; very delicate, soft, and scanty, as this 
kind of connective tissue usually is, winding its spindle and 
reticular cells in sparse numbers between the tubules and 
bloodvessels, yet sufficiently numerous to permit an isolated 
cell to be seen in almost any slide prepared from the fresh 
organ. These small isolated fusiform cells are described both 
by Ludwig and Schweigger-Seidel as being placed with their 
longer axes transverse to the direction of the convoluted 
tubules. 

These two sources, therefore, the reticular connective tissue 
of the cortex and the adventitia of the bloodvessels, while they 
do not afford a matrix or framework, still furnish connective 
tissue cells in sufficient numbers to become the focus of an 
overgrowth. Further, in the case of the Malpighian bodies, 
no one who is in the habit of examining kidney sections under 
the microscope can have failed to see that they are surrounded 
by a capsule of fibrillar connective tissue, especially in the 
r^ion of the medulla. This is a fact of great importance, 
because, in the case of diseased organs, it becomes necessary to 
distinguish such capsule from a pathological overgrowth of 
the same tissue. 

As we recede from the boundary layer of the medulla 
towards the apices of the cones — the papillae, the proportion of 
fibrous connective tissue increases until it becomes quite abun- 
dant in the latter region, surrounding the tubuli in a concen- 
tric manner. 
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It is even claimed by Axel Key that a reticular connective 
tissue for meil uf stellate oelk is found uniting the capillaries 
and capillary lobules of which the gjonierule is composed, 

The Capgale of Ike Kidney. — The kidney is surrounded 
hy a firm capsule, composed mostly of fibrillar connective 
tissue imperfectly laminated. In health it iis very loosely ad- 
herent by a looser and more delicate layer, to the cortex of the 
organ, whence it is therefore Btrippe<I with facility, the only 
attachmeuts being a few filaments of connective tissue, and 
some small bloo<lves)els whicfi pass from one to the other. 
In certain diseased states, especially where the connective tiesne 
is involved, this adhesion is more intimate, so that it is impos- 
sible to strip oS' the ca[)sule without dragging more or less of 
the secreting structure of the kidney with it; and in descrip- 
tions of post-mortem conditions, we constantly read that the 
capsule stripped off easily or was closely adherent, etc. Eberth 
describes a plexus of unstriped muscular fibre-cells under the 
capsule of the kidney in man. 

The blood-supply of tlie capsule is derived partly from those 
brandies of the interlobular arteries which do not proceed as 
afferent vessels to the Malpigliian bodies, and partly from 
branches of the phrenic, lumi>ar, and supra-renal aileries. 
Thtse form a large-meshed capillary system, whence the blood 
is collected by t-orresponding veins, including the stellate veins 
of the cortex. 

IV. The Lymphailo Vfasth of Vie ICidnof. 
The extended information recently acquired with regard to 
the lymphatic system in general, only jiartialty includes that of 
ttie kidneys, although the researches of Lnd wig and Zawarykin* 
have furnished some facts of importance. From them we 
learn : let, that the capsule of the kidney is provided with well- 
defined lymphatics i>ossessing even valves; 2d, that similar 
lai^r trunks issue from the hila^ of the organ along with the 
artery and vein ; and, 3d, that the spaces between the tubules 

* C. Liidvrig mit Zawarykin, Wiener Akiidemuche Siiiungberidite, 
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and vessels of the cortex are of the nature of lymphatic spaces. 
These spaces are less numerous in the medullary rays, and 
still less in the medulla. These observers have also shown 
that communication exists between the lymphatics of the cap- 
sule and those of the cortex, and between the latter and the 
lymphatics of the hilus, but the exact paths of such communi- 
cation are not determined. 

V. The Nerves of the Kidney, 

While the nerves of the kidney doubtless play a most im- 
portant r6le in its physiology, they are less demonstrably 
influenced by its pathological states than any other of the ele- 
mentary tissues composing it. They are derived chiefly from 
the sympathetic system, and it is probably for this reason that, 
except in the case of acute Bright's disease and of impacted 
calculus, pain is a rare symptom in renal diseases, although 
this is contrary to popular opinion, which ascribes almost 
all pain in the back to kidney disease. We are indebted for 
many new facts, indeed for almost all we know about the mi- 
nute distribution of the nerves in the kidney, to Professor 
Lionel S. Beale, M.B., of London. According to Dr. Beale, 
nerves, pale and dark-bordered (medullated), are distributed to 
the secreting-tubes and capillaries as well as the arteries ; con- 
nected with the nerve-bundles are numerous ganglia and gan- 
glion-cells similar to those found in connection with the 
ramifications of the sympathetic generally in mammalia.* I 
have myself,t following Dr. Beale's methods, demonstrated 
these cells in connection with nerve fibres in the pig's kidney. 
Dr. Beale says further, that these " nuclei," so numerous on 
the nerves of the kidney, as well as on all the peripheral nerve- 
fibres of various tissues of mammalia, have l)een hitherto 
included among the connective tissue corpuscles of the matrix. 
He considers that the nerve-fibre distributed to the walls of 
the uriniferous tubules constitute an afferent system capable of 
influencing through the nerve-centres the efferent fibres distrib- 

* Beale, Kidney Diseases and Urinary Deposits, 1869, p. lo. 
t American Journal of the Medical Sciences, October, 18G0. 
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iited to the arteries, tlie calibre of which they govern, and thus 
regulate the amount of blood flowing through the capillaries. 
The ganglia within the kidney are connected by nerve-fibres 
with those external to the organ, and with the spinal nerve- 
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fibres, an<l through these with the great nervous centres. And 
thuK he would explain the well-known influence of the emo- 
tional centres over the secretion of urine. 



VI. ■Siifffffstlvnv as io Ike Miiluid of Sltulyinq the HUtolngy of 
the Kidney. 
For a proper study of the minute changes in a kidney, 
whether healthy or diseased, it is ncwssary that sections should 
beniade in two directions: Ist, longitudinally, or in the direction 
from the cortex towards the papillfe; 2d, transs-ersely to this 
direction, or taugentially. In this manner the relation between 
the elemenliiry tissues which make up the organ U preserved, 
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iin«l the c)ianges in them may he studiwl un<Ierataii(lin_t;ly. From 
cutB ID llio first direction one pictnre only is obtaiiiod, wliicli 
may exteni] from the cortex to the p3[>illie. Cnts in tlie latter 
present a different picture, according as they are made through 
the cortex, or at different situations in a medullary cone — near 
the cortes, between it and the papilla, or at the jiapilln itself. 
It will be found that in the various forms of BHglit's disease 
the cortex alone is generally involved, so that for the study of 
these conditions it is necessary only to luake flections through 




this portion. It is especially desirable that the normal picture 
should be familiar, in order that the abnormal niav be undei^ 



Pig. 2 will give an idea of the apjicarance, under a low 
power, of a longitudinal section of an injected kidney. Fig. 
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6, however, presents the picture of a portion of the cortex 
under ii Iiigher power, which is necessary for the correct appre- 
ciation of pathological changes. 

In Fig. 3 is seen the appearauee which will be afforded under 
a low power hy a transveit* section through tlie cortex, a Mhort 
distance below tlie «ipsnle, of the same kidney from which 
Fig. 2 repiesents a longitndiual cut. It also affords a correct 
notion of the lobular structure which the kidney really jm)s- 
sesse?, but which would uot be suspecleil without the micro- 
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scope. The renal lobules are seen to be jmlygonal figures, of 
which the sides are formed by tlie branches of the interlob- 
ular vessels already deficrilted. The centre is occupied by the 
straight tubes of the pyramids of Ferrein (medullary rays), 
and Iwtwecn these and the border Is the labyrinth, which is 
the seal of the most important lesions of interstitial and pnren- 
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cliymatous iK^phritls. A section immediately at l!ie surface, 
juflt under the capsule, would not give precieely tlie same pic- 
ture, for it will be remembered that the mediillnry rays do not 
exti!ud quite to the surface of the kidney. A section at this 
nio§t superficial position would show only convoluted tubules 
and their intermediary portions. Not even Malpighiun bodies 
would l>e here seen^. In the tongitudinal section, shown at 
fig. 2, the brackets indicate the boundaries of the lobules. 
Figs. "20 and 21, show, under suitable enlargement, the ap- 
pearance of transverse and longitudinal sections in tlie cortex. 
Fig. 22 a transverse section through the papillary portion of 
Ibe medulla, showing the relatively large proiwrlion of con- 
nective tissue between the collecting tulies in this situation. 

To Prepare Sections of the Kidney for Mlniife Hfiuiy, — As 
to the method of making sections for study, no means can 




produce cuts in which natural appearances are so well re- 
taiue<l ns llie frefzing microtom, which should always lie used. 
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if possible. But at preseot it is expensive and not iilways 
obtainable, and in its aliscnce, portions of kidney may be hard- 
ened in aleohol, whioli should be gradually incrt'ascd in i 
strength from day to day; or Miiller's fluid, which should | 
always be changed af\er twenty-four hours and afterwards at 
longer intervals, until the tissue is thoroughly hardened. 
Sometimes, where haste ia necessary, portions which have been 
for some days in Miiller's tluid have to be transferred to aleuhul 
before the hardening is sufficiently accomplished by the former; 
and of tlie two methods that hy alcohol is always the more i 
speedy. But this general truth may be laid down, that the more 
speedy the process of hardening employed, the more likely are 
natural ap|)enrancc3 to be altered. The pieces of kidney thus 
hardened may be imbedded in a mixture of wax and oil or 
jwrafSn and benzin, or may be even compressed between suit- i 
able segments of carrot or turnip and cut with a razor of 
which one side is ground flat; orase<;lion knife made expressly 
for the purpose may be used. The wax and oil mixture recom- 
mends it.self over the [tarafBn, because from it there ia no evaii- 
oration, and the specimen may lay imbedded a long lime if it 
is not convenient to cut it immediately ; whereas in the paraffin 
mixture it becomes dry and worthless after twenty-four hours. 
Paraffin and tallow make an excellent imbedding mixture, 
which lixL-i the advantage of always keeping close to the tissue 
imbedded in it, while it also slips readily off the knife af^er 
cutting. 

The sections thus made, which are of desirable thinness when 
the edge of the knife can be clearly seen through them while 
cutting, should then be stained by a solution of carmine or of 
hnmatoxylon; if by the former, they should be immersed in 
a aatnralcd solution of oxalic acid until the ex<:-ess of carmine 
is remo\'ed ; if by the latter they should be v/a-<hed in distilled 
water. They are then returnetl to comnmn alcohol. If it ia ' 
simply desired to study them without preserving them perma- 
nently, they may then be clarified in oil of cloves, placed on 
a slide in a drop of the clove oil, covered with a thin glass cover 
and studied; orllicy may I* transferred from Ihe alcohol into 
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glycerin instead of oil of cloves, and similarly raounted in a 
drop of the former. The glycerin also clarifies the section. 
Even thus mounted they may be kept for many days. 

If the sections are to be permanently mountetl, they are 
transferred from the oil of cloves into a drop of Canada bal- 
sam or dammar solution ; the excess of oil of cloves being first 
removed by bringing the edge of the section in contact with a 
piece of bibulous paper. The balsam is best prepared by 
evaporating the ordinary Canada balsam to dryness and redis- 
solving in chloroform, benzole or strong alcohol. 

Sections may be also advantageously doubly stained by ap- 
propriate solutions of carmine and indigo-sulpha tc of sodium. 
The sections are first fully stained in the carmine, placed in 
acid solution, washed in water, and then transferred to a weak 
solution of the blue indigo-sulphate, where they remain until 
the satisfactory tint is obtained ; again soaked in acid solution, 
and finally thoroughly washed in water, after which the usual 
process of preparation is followed. The double staining may 
be effected by a single immersion in a mixture of the two 
staining fluids, but the separate use of these is preferable, owing 
to the greater certainty of success and the facility with which 
the relative intensity of the tints is controlled. 

VII. Nature of the Act of Secretion of Urine, 

It is commonly known that two widely different views exist 
as to the nature of the act of secretion of urine. According 
to the much older view of Bowman, it is partly physical 
and partly vital. According to the later theory of Ludwig 
and his school it is a purely physical act. Ludwig claims that 
all the constituents of the urine are separated in very dilute 
solution by a pure act of filtration from the capillaries of the 
glomerulus into its capsule ; and that in the convoluted tubules 
there occurs merely an aqueous reabsorption resulting in a 
concentration of the fluid. Professor Kilss* goes so far as to 



* Kiiss, A Course of Lectures on Physiology (second edition ). Trans- 
lated by Dr. Amory, Boston, 1875, pp. 405-467. 
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claim that tlie filtered prcxliicl is really the «erum of tJie blood, 
wheDce iii Iiealth the afbumev, as well as some of the water, 
b Xealworbed in the convoluted tubules; and KQss explicitly 
asserts that " tlie epithelium of the uriniierous tubes simply 
(tbsorbe, but does not secrete." 

Awortling to Bowman, on the other hand, the filtrate sepa- 
rate<l lu the Malpighian capsule is almost a pure water. In it 
may be dissolved some of the inorganic salts of the urine ; but 
the most im]x>rtant ingredients, the organic nitrogenouB, — in- 
cluding urea, uric acid, creatin, creatinin, — and extractives are 
added in the convoluted tubes. 

It is now generally conceded that these organic constituents, 
as well as the inorganic, exist preformed in the blood ; and al- 
though the experiments of Oppler,* I'erlsjt and ZaleekyJ led 
to opposite inclusions, thej' lack conlirmation, and now few, 
if any, claim that the urea and extractives are manufactured, 
so to fijK'uk, in the kidney. They are believed to exist pre- 
formeil in tlie blood, and are selected therefrom by the cells of 
the convoluted tubutes. 

A priori there are two important reasons why wo should 
expect that the proper gland-cells of the kidney should have 
some more highly spet^ialized function than tliat of aqueous 
reabstirption : 1st. The fact that tliey possess the anatomical 
peculiariliea of glandular epithelium whose function every- 
where else in the economy is an elaborating one. 2d. The 
important reason, drawn from jMithology, that when, as the re- 
sult of disease, this epithelium is practically stripped from tlte 
tiibuleb we have the retention of urea and ot^eu the phenomena 
of unemia. But notwithstanding these important fact?, tlie 
tendency of modern physiology has been to accept the purely 
physical view of Ludwig until the researches of R. Heiden- 
bain were published. The indigo sulphate of sodium (indigo- 
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carmine) is a substance which, when injected into the blood of 
animals, is promptly separated by the kidneys and appears in 
the urine. Heidenhain injected this substance, and after .ap- 
propriate intervals, removed the kidneys and examined them 
microscopically. In no instance did he find any of the indigo- 
carmine in the Malpighian capsules; but the cells of the con- 
voluted tubules and the ascending loop of Ilenle were filled 
with it, as was also the lumen of the tubes if the animal was 
killed sufficiently long after the injection. 

Similar experiments with urate of sodium showed that this 
substance is secreted in precisely the same situation.* With 
these facts before us it no longer seems reasonable to deny a 
direct selective action on the part of the cells of the convoluted 
tubules, and I accept, therefore, as the correct view of the 
nature of the urinary secretion, that the water of the urine is 
filtered out in the Malpighian capsule, the condition favorable 
to such filtration being supplied by the increased blood-pressure 
which exists in the glomerulus. In this water may be dis- 
solved some of the inorganic constituents of the urine, but the 
most important nitrogenous principles, the true eff*ete and 
poisonous matters which it is the office of the kidney to remove, 
are separated by the agency of the cloudy cells lining the con- 
voluted tubules, the ascending limb of Henle's loop, and the 
intermediary segment of Schweigger-Seidel. From these cells 
they are pushed out into the lumen of the tube by the via a 
tergo of additional secretion, and dissolved by the water which 
comes down from the Malpighian capsule, thus producing the 
urine, which is gathered up by the collecting and excreting 
tubes, by which it is emptied into the pelvis of the kidney at 
the papilla). 

* The details of these experiments are very interesting, but the reader 
must be referred tc the paper of J. Heidenhain in Max Schultze's Archiv, 
voh X, 1874, p. 1 ; also to his paper, Versuche iiber den Vorgang der Harn- 
absondernng, in Pfliiger*s Archiv, vol. ix, p. 1, 1874. Good abstracts are 
also found in Foster's Physiology, p. 277 (first edition), 1877, and in Char- 
cot's Treatise on Bright's Disease, translated by Millard, 1878. 
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TESTIXa FOR ALBUMEN. — ALBUMINURIA, ITS SOURCES AND 
UECBANIBU OF ITS PBODUCTION. 

Testing for albumeu lies at the bottom of all diagnosis io 
Bright'fi disease, and there is do form of kidney atfec-tion in the 
inveetigation of which ne dare omit to determine the prescm* 
or absenco of albumen. Further, I am con6dent that even at 
the presi-nt day small amounts of albumen are not unfrequentty 
overiookcd in husty examinations. Hence it cannot be out of 
place to discuss briefly thia matter. 

When lai^c quantities of albumen are present in urine, its 
detection is most eaiy. The addition of from 5 to 30 drops of 
acid — nitric is commonly used — to half an ounce of wrine in 
a Icsf-tube, will promptly precipitate the albumen, if much Is 
present. Or, if the urine is acid in its reaction, tlie albumen 
is as promptly thrown down by Iwiling; and if, after boiling, 
a few drops of acid are added, the solution of any ])hosphates 
pret'i pi luted by the hesit is secured; while any albumen which 
may have remained in solution because the original uriuo was 
alkaline when boiled, will be thrown down. It should not Iw 
overlooked that, unless a considerable amount is present, albu- 
men is not prccipitjited by heat from an alkaline urine. 

But it is the small amounts of albumen which estape atten- 
tion, and it is to ihc^ that I would especially direct attention. 
Under ordinary circumstances, by far the most distinctive test 
for small quiintitles of albumen is that form of tlie nitric aeiil 
test known as Heller's, to be presently described. But, in the 
course of an cx[>erience tuvolving almost daily examinations of 
urine, I have met a number of instances tn which it failed to 
give evidence of the prtsence of albumen, when the ordinary 
heat and acid test applied in the manner to be described, proved 
it conclusively. 

Many who have often tegte«l urine for albumen by the or- 
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dinury lieut and acid test, will haveobaerveil tliat after boiling 
the cleiir tinne, and adding u few dro[>s of nitric acid, the re- 
sulting fluid will be apparently clear ; but ujmn setting aside 
the urine thus treated, say for twelve hours, or until the next 
morning, there will sometimes [*e found a small deposit, Sup- 
posing tlie urine before teating to have been carcfuUy filleted, 
thisdepiwit is either: 1st, acid urates ; 2d, uric acid; 3d, ni- 
trate of urea ; or, 4th, albumen. The Jlr^t result from a. par- 
tial decomposition of the neutral urates by the nitric acid 
addetl; tha accowl by a furtlier action of the ndd upon the 
acid urates, and a resulting complete Bcpurutlon of the urto 
acid from the sodium, potassium, etc., with which it was com- 
bined; Ihe third is found only when the urine hap{)eu!< to be 
highly concentrated and contains an unusual proportion of 
urea. Tlie necond and third have well-known forms of crys- 
tallization, by which tiiey can be easily recognized under the 
microscope, but the acid urates and albnmen are both amor- 
phous and cannot therefore be thus distingiiiMhed. .4//, how- 
ever, except albuvicii, disap|>ear on the rcapj) Heal ion of heat. 
In all doubtful instances, urine which has been tried by heat 
and nitric acid iihoidd be boiled again, afler cooling and stand- 
ing from six to twelve hours, and if the sediment is not dis- 
solved by such ebullition it Is albumen. 

My own method, therefore, of examining a specimen of 
urine for albumen is invariably as follows: 

I. Unless perfectltf clear It la first filteretl. A portion of 
the filtered uriue is then boded, and curefully watched in a 
miiUihlc lig/U for detection of the least diminution in transpar- 
ency.* I say asu)^6/c light, Ifecause it isnot always a bright 



* Id these direclioni! I liave omined tlio one of precious acidulutioa cdd- 
tained in llie Bimilur directions in roj little book on the Practical Eztuni- 
wUion of Urine, third edition, ItiSO, p. 33. I do ihix because, in tlie flret 
plkM, in 8 large number of instancei, the urine is arid to begin with, and in 
ibetecond, the additiunof thedmpor two of acid o/ttr boiling nccoupliKbea 
tbe MJme purpose, while it also dissolves anv phutphates wliicli niaj have 
been preci pi luted b; the lieul. On iheolher biuid, ibc previous aciduUtion 
dues not obviate the necesuily of the nddition of llii; drop of noid after boil- 
ing, ami in ihe nielhod given in the text, one miiiipulalion, nnd, ihvrefore, 
time, i* saved. 
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light that is ilesired. A <iiiiiinUin?d transparency might easiljr 
bo ovcrlookeJ in it, and it is generally desirable to shade the 
light a tittle with the hand or a book beibre the diminished 
traiisparenpy can bo noticed, if the latter is slight. On the 
other hand, an insufficient light, emeh as is shed on s. dark day, 
is altogetlier unsatisfactory. A drop or two of nitric aoid is 
then added, and if any turbidity which has resulted from the 
action of the heat, disappears, such turbidity is due to phoa- 
phates and not to albumeu. It isaometinies desirable tocom- 
pnrc the tutie and contained urine with another filled to the 
same <lepth with urine which ha» not been heated. If auy 
dt^reeof turbidity remainB, it is caused byaibumen, and the test 
may end here, although it w well to put the test-tul>e aside, in 
order tiiat, after subsidence, the albumen may be approximately 
eetimatetl. If, however, there is the least doubt atmut the 
presence of albumen, the tube must beset away, carefully pro- 
tected from dnst, for from six to twelve hours, in order tliat 
any appreciable sediment may subside, and be subsequently 
again tried with heat. 

II. Another smull test-tube is then filled to the depth of 
half an inch with colorless nitric acid. Alx)ut ns much urine 
is then allowed to fall gently uiwn it from a pi[»ctte, in tlie 
manner represented in the figure, while the point of junction 
of the two fluids is carefully watched for tlie white line of al- 
bumen. This is best seen by shading the tube by the hand or 
a jmmphlct ptiuwl behind and slightly below the line of junc- 
tion, so that the light may fall obliquely upon it. The gradual 
delivery of the urine from the tube is greatly facilitated by ro- 
tating the latter under the index finger, especially if the upper 
end of the tn1>e is a little roughened. This secures such a. 
gradual entrance of the air as permits the urine to descend 
very slowly witliout mixing with the acid below. 

PrfcaiUionH, — In urines of high specific gravity, from con- 
centration of the ordinary constituents, a white band makes 
its appearance at the Iwrdcr between the two fluids, which 
is not albumen, but atid nrnlre, resulting from the partial 
decomportiiion of the ueulnil unites and the prefi|iilatiou of 
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the more insoluble acid salt. But the behavior of the band 
thus prodnc«t is quite different from that of the albumen. 




Trttins foe mlbiimeD b^ ollrlc ndU. 

Although sharply define<l at first, the lower border stands at 
a slightly higher level than that of the albumen, while the 
upper edge soon ceases to be circumscribed and rises upward 
into the urine like a cloud, soon pervading the entire super- 
natant urine; whereas the albumen remains sharply defined 
at the line between the two fluids, until, in the course of 
several hours, If its quantity be small, it may be completely 
dissolved by the excess of acid present. Further, the cloud 
of acid urates is promptly dissolved by the application of a 
moderate heat. If, as sometimes happens in acute fevers, the 
nrine is both concentrated and contains albumen, there may 
be two layers, an upper cloudy one of urates, and a lower 
sharply defined of albumen. But in chronic Bright's disease, 
at least, urine is generally of low specific gravity, and the 
complication is not likely to occur. 
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Wlien these pretmilioiis are observed in connection with 
the above doiiblu test, it is almost impossible to err as to the 
presenoe of albumen. 

It Bometimes happen?, however, that, in consequence of age 
and putresoenec, the urine has become alkaline, precipitated 
phosphates jiervade the fluid, and it swarms witli bncteria. 
As a consequence, it is so opaque that small quantities of I 
albumen cannot be detected. Filtering does not mend this. 
The bacteria and finely divided phosphates pass through the 
minute openings of the filter with the filtrate. Under these 
circumstances it becomes necissary to clarify the urine. For 
this purjiofic I ut^e a method su^eslett by Hoffmann and Ultz- 
nmnn. Boil a portion of the urino' with an equal bulk of 
ofScinal liquor potas-ste, and filter. If still not quite clear, 
add a few drops of the " mafrnesiau fluid,"* warm again, and 
filter, To the clear fluid thus obtained Heller's acid test may 
be applied, or, after careful acidulation, the h&it test. In thifl 
manner very small quantities of albumen may l»e recognized 
in urine which would not otbcrwi.se permit its detection. 

To Indieate the Propoiilon of Albumen in a fficeti Specimen 
of Vvine. — In practice it is scarcely ])06HibIc to apply the 
only exact quantitative method of estimating albumen, by 
coagulation, filtration, drying, and weighing, because of the 
time it necessarily occupies. Even the method suggested by 
Dr. William Rol>erts,t of Manchester, is for the same reason 
unavailable to the busy practitioner. Nor can it be said that 
these more accurate methods are necessary. For practical 
pnriMisea it is sufficient to compare from day to day the bulk 
of precipitated albumen with that of the urine tested. For 
this purjjosc it is convenient to have a test-tube graduated 
to one-half its depth, so that after coagulation by heat and 

* Tile naipitfinn fluid is made bv diiuiolviiig mnguesium siilplmle uid 
pare ammoniura ciitoride, each ime (Hirt, in tight porta of dislilled wnter, 
and adding one part of lirjiior ammonue. 

f AmerieHQ Joiimalof ihe Medical Sciences, January, 1STS, p. 200, lW>m 
Uie Medioo-Chirurg. Traiumcriums vol. xli,lST6. Also, the 2(1 oA. (I87S), 
p. 39, of ihe wriler's work oa The Practical Examination of Urine. For 
reason mentioned in the text it was omitted from the 3d ed. 
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acid, and allowing siitRujcnt timu for suU'IiU'Ik*, the esti- 
mation mn be made. In writing or speaking, this should 
be referred to as one-half, ono-fourlh, or one-tenth the bulk 
of urine tested, as it may liappen to be. A very careless 
habit wliieJi exists of sjieaking of these pro|>ortions as per- 
(xviaga should be avoided. Thus, when the alhnmei) in a 
given s{)ceimen of urine equals nne-fourth its bulk, tt is often 
carelessly said that there is 25 percent, of albumen. Now when 
we remember Ihat the serum of the blood does not contain more 
than 5 per cent, of albumen, and the most highly charged 
albnminons urines rarely contain more than 2 per cent., the 
absurdity of this mode of expression is evident. Only when 
the albumen is coagutate<I, dried, and weighed, and the weight 
compare)! with that of the urine whence it is taken, should we 
8|>eak of i»ercentage; otherwise the proportion of bulk is re- 
ferred to, and it should be clearly indicated. 

Seat of Trmi«iulnlion nj Alhiiinen in the Albuminuria of Renal 
Dieeaep. — It is commonly l>elieved that when urine is albu- 
minous, the albumen tninMi(l(>s along with the water into 
the Malpighiiin cnpsulc, nlthiingh there has never been any 
absolute demonstration tbuC this is the cnse. Experiments 
of Hei«lenhain, with a view to .'settling the question, led to 
negative results, and until some [msitive demonstration is 
afliirded to the contmry we may accept on theoretical grounds 
the view usually held. These Me in the fact lhat in the first 
place there is a physiologimi constriction at the orifice of the 
efferent vessel by which the blood leaves the glomerulus. This 
is of course increased under pathological conditions when there 
is hypcnemiaof the second capillary network, producing swell- 
ing and ovei^rowlh of the cells of the convolut»l tubules, 
which compress the bloodvessels of the rete, and further resist 
the egnss of the blood from the glomerulus, Under these 
cirrumstan^-es we have the increased pressure under whicli 
albumen will transude, although its osmotic equivalent is very 
low, aud under normal conditions it will not pass out. This 
well-known property of albumen is a sufficient reason against 
the view of Kiiss, already alluded to, page 47, that under 
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normal comlitions tlie transudate into tlie Malpigliiiin capsule 
IB the serum of the blood, from wliich the ulbumen is reab- 
sorbed by the cells of the convoluted tubules. It is hardly 
necessary to say that this view, if correct, would explain an 
albuminuria which might be present either when the tubules 
are 8trippc<l of their cells or the latter are functionally inert 
from degeneration or malmitritiou ; and indeed Kiiss makes 
use of this fact as an argument in its favor. 

Albuminuria Jrom oihet- Sources than tlie Parendiyma of the 
Kidney. — It is well known that albumen may enter the urine 
from other aoiiroea than tlie secreting substance of the kidney. 
The pelvis nf the organ, the ureters, the bladder, and the ure- 
thra, ami in the female, tbe vagina and uterus in udditinn, are 
tliet«e sources. In all of them except the uterus it is almost 
invariably the scrum of pus formed duriug inflammation of 
their mucous surfaces which furnishes the albumen. The 
present* of pus-corpuscles, therefore, in sufficient number in 
the urine is usually sufficient to explain the source of such 
albumen, which is moreover usually small in quantity. It 
must not be overlooked, however, that the tivo sources, that 
of the kidney itself and the mucous surfaces, referred to, may 
be mmbined, iu which event careful microscopic examina- 
tion would sooner or later discover tube-ca«t«, while the quan- 
tity of albumen would be larger than could be accounted for 
by the presence of pus alone. 

I have, however, in several instances of disease of the blad- 
der where there had been suppuration and albuminuria from 
such disease, found that with an insignificant residue of pua 
there remained an albuminuria, not large, but altogether dis- 
proportionate to tlic amount of pud remaining, and where the 
moat careful examination failed to discover renal disease. 
These cases I cannot satisfactorily explain, and allude to them 
here hoping the attention of others may be called to the matter. 

Bnrtels* mentions copious albuminuria, with an inconsider- 
able sedimentof pus, after the free use of cantharides internally 

jwx of tlie Kidney, in Zieousea's CyclojiK- 
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and externally, as a form of albuminuria to be distinguished 
from that which so constantly accompames Bright's disease; 
but it seems to me the condition thus resulting ought to be 
regarded as the first stage of acute Bright's disease or paren- 
chymatous nephritis. 

Menstrual or lochial blood need only be referred to as 
sources of albumen in the urine, hardly likely to be overlooked 
by any physician; while haemorrhage from any one of the 
mucous surfaces referred to, as well as the kidney itself, would 
be a source of albuminuria. 

It is usually comparatively easy to determine whether a 
hsemorrhage has its source in the kidney on the one hand or 
the mucous membranes above mentioned on the other. In the 
former, coagula arc never present, but the blood entering the 
pelvis of the kidney, slowly and intimately mixed with the 
urine, imparts to it when acid in reaction a smoky hue which 
is very characteristic. The coloring matter of the corpuscles 
is mostly dissolved out by the urine which it thus tinges, and 
on standing the stroma of the corpuscles sinks to the bottom in 
the shape of a brownish sediment. The microscope reveals 
these corpuscles shrunken, almost colorless, and often crenated, 
I have said that the smoky hue is present only in acid urine. 
When the latter is alkalized, either by spontaneous or arti- 
ficial change in reaction, it assumes a brighter red hue, the 
degree of which depends upon the quantity of blood. The 
same cause, acidity, produces the smoky hue of blood which is 
vomited, and therefore mixed with gastric juice. When blood 
comes from the pelvis of the kidney or the ureter in any quan- 
tity, coagula, which are moulds of the ureter, are sometimes 
found, the descent of which is often attended with severe pain. 

Another source of albuminous urine, though not likely to 
cause error, should be mentioned, and that is the so-called 
chylous urine, or chyluria, in which, in consequence of some as 
yet imperfectly understood communication between the lym- 
phatic system and the urinary tracts, chyle enters the urine 
and imparts its physical and chemical characters more or less 
thereto. These are a milk-white appearance, due to the pres- 
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euce of fat in a molecular state of division, and a large amount 
of albumen. The disease is one of tropical eouutries usually, 
but I have met two cases in this latitu<le. 

Thf Jmrneriiate Cause of (lie Traminfation of Rcnnl Afbu~ 
men. — It has already been intimated thnt obstnietion to the 
onward movement of the blood is the immediate agency which 
forces albumen, an otherwise non-osmotic substance, through 
the walls of the capillarj- bloodvessels. It was at one time 
claimed that a peculiar state of the albumen of the blood in 
disease facilitated its transit, but the exhaustive experiments of 
Stockvis* have refuted this view, which has no longer any 
supporters. The require*! obstruction is produce*] by any 
cause which sufficiently resists the movement of the blood 
through the kidnej-s, whether that cause resides in the oi^n 
itself or the venous system Wyond it, whence the albuminuria 
which so often attends extreme valvular disease of the heait. 

It is equally certain, however, that the transudation is 
facilitate*! by changes in the capillary walls. In the first 
place it is conceivable that some change in the texture of 
the membranes takes place analogous to such as occurs in 
a filtering membrane through which a fluid is forceil by pres- 
sure, an increase in the size of the apertures or pores of 
the membrane if we so choose to term it. But it must be 
remembered that this is a direct result of the intravascular 
pressure and would not exist without it. On the other 
hand, the experiments of Cohnhcim uiwn inflamraationt have 
shown that among the phenomena of itiHammation a free 
transudation of albumen accompanies the wandering out of 
the colorless corpuscles of the blood. This element of in- 
creased albumen exudation would be found only in the more 
acute inflammatory conditions of the kidney, and accounts for 
the increased quantities of albumen in these as comj)ared with 
the more chronic procei^ses where pressure is the sole agent. 

* SltK^kvis, Recherclit» Kip^rimenUilei Rur le« Conditions Pulliogdniijnes 
de rAlliuniiniirie, in Jnumnl de MMerine de Brnxelle. VoU. 44, 45, 
1B«7. 

t Cohnheim, Toter EnUiindung, Virchow's Archiv/fid. JO, 8. 77. 
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The effusion of albumen takes place, not only from the glom- 
erulus into the uriniferous tubules of the kidney, but also in 
the interstices of the organ outside of the tubules, wherever 
the colorless corpuscles wander, furnishing there a pabulum 
, for the overgrowth of the intertubular and inter vascular 
connective tissue, which always takes place if the process be 
sufficiently long continued. 

It is possible, also, that small quantities of albumen pass 
into the uriniferous tubules of the kidney, which would not 
otherwise do so, in consequence of alterations in the epithelial 
lining of the tubules, the result of disease. But the quantity 
from this source must he very small, and the fact remains that 
intravascular pressure, aided by alterations in the capillary 
walls in inflammation, is the chief immediate cau.«e of albu- 
minuria, at least in acute renal disease. 

In chronic albuminuria another important influence operates 
4n facilitating the transudation of albumen. This is the hy- 
drsemic state of the blood, which is itself a consequence of 
albuminuria. 

One other source of renal albumen requires to l)e alluded 
to, although not really a symptom of kidney disease as ordi- 
narily understood, that is, it is not due to structural alteration 
of the organ. It is the albumen w^hich appears in the urine 
in grave cases of infectious disease, as typhoid fever, small- 
pox, etc., and even in local inflammations other than renal, 
attended with much fever, as pneumonitis. That albuminuria 
of diphtheritis and scarlatina, which is due to an intercurrent 
parenchymatous nephritis, is of course not referred to. The 
albuminuria alluded to is not usually large, and disappears with 
the decline of the disease. Gerhardt* first suggested that this 
albumen represented the disintegration of numerous red blood- 
disks, and the observations of Obermullerf tend to the same 
results. But Bartels thinks it unnecessary to adduce such an 

* Gerhardt, Ueber die Eiweisstofle des Hams, in Deutsches Archiv fur 
Klin. Med., Bd. 5, S. 213. 

t Obermiiller, Beitrage zur Chemie des Eiweisshams. Inaug. Dissertat. 
Wurzbiirg, 1873. 
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explanation, on the grouml that globulin, the alljiimen of the 
liloocI-cor[tu«;les, possesses different properties I'rom serum 
albumen, which is the albnmen of urine. He ngrifw with 
Gorhardt that in subjects of at'ute fever, whose teniiierature 
stands persistently above 40° Cent. (104° F.), alhiituen passes 
into the urine, because the process of filtratiou by which the 
urinary secretion i.s effected in the Malpighian bodies, is, by 
reason of the abnormally elevated temperature, conducted 
under entirely abnormal conditions ; that the elevated temper- 
ature relaxes the walls of the blootlvcssels, or makes them yield 
more than they otherwise would, to the hydrostatic pressure 
of the blood streaming through them. But it is the nature 
of the filter, by which the urine is secreted, that ia disarranged; 
for, inasmuch as the surface of the filter is enlarged, its pores 
must of necessity become more roomy.* Finally, he con- 
cludes that febrile albuminuria is akin to the overflow of 
albumen into the urine which follows section of the vasomotor 
nerves of the kidney, the excessive heat of the body acting the 
same way aa such section. 

This seems a circuitous method of accounting for what 
may be explained in a much simpler manner, although of 
course theoretically also. It is to lie remembered that it is 
only in the cases of most intense fever, where the temperature 
is persistently above 40° C. (104° F.), that albuminuria, in- 
dependent of renal disease, presents itself; also that in these 
there is the most rapid destruction or combustion of tissue of 
all kinds, including the corpuscles of the blood ; that in the 
course of such combustion there must inevitably be incom])lete 
oxidation of its products, and that such products would natu- 
rally find their way Into the urine in the shape of albumen, 
jn^t as among the ashes of a rapid and imperfect combustion 
in a furnace, portions of partly burnt fuel are found. The 
exudation of such albumen would be facilitated by tbc ten- 
dency to stasis which exists in the kidney in common with all 
organs, but is greater in it in consequence of tlic peculiarities 



* Bartele, oii. cit., p. 53. 
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of its capillary circulation. Such albumen might be supposed 
to have greater diffusive power than belongs to typical serum 
albumen, since, if time and favorable circumstances permitted, 
it would have been entirely converted into urea, and, as such, 
removed through the kidneys. It would be comparable rather 
to the extractives, which are also partially oxidized products, 
which pass from the blood into the urine. 
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SECTIOX III. 



CASTS OF THE URINIFBROC8 TPBULE8 — TCEIII 
AND CLINICAL SIGNIFICANCE. 



A SO-CALLED " urinary cast " or " tube-cast " is a mould of a 
uriniferous tubulti. To tliis all arc agreed. But bejond this, 
opinions differ not a little as to its exact mode of origin, com- 
position, and significance. I retain the term "cost," in com- 
mon with most English pliysicians, in preference to tliat of 
"cylinder," because it conveys tlie idea of what is meant with 
sufficient prcciseness, while it implies notlitng more. Tho 
adjective "fibrinous" I also discard as conveying an erroneous 
imprcfsiun as to the composition of many tulio-^nsts, although 
it is true that some are fibrinous. 

Cutsts may be studied as a sediment in the urine or in sUu 
in the uriuiferous tubules where they arc formed. They are 
characterized by differences in -appearance and structure, as 
the result of which they are variously named. Thus there 
are hyaline casts, epithelial casts, blood-casts, oil-casts, wazy 
atBt», and granular casts. Of tlie latter there are two sub- 
divisions, — the pale, or moderately granular, aud the Harh 
granular casts. As to the material of which they are com- 
posed different views are held. I will first present my own, 
because it will enable me at the same time aud in the briefest 
manner to describe the several varieties. 

In the first place, all casts are not of the same composition, 
Thus, what are known as blooil-vnela are made up of coagu- 
lated fibrin ami blood -corpuscles, the latter being entangled in 
the coaguJum precisely as ihey are in a clot formed out of the 
body. The blcKid, by transudation or because of rupture of 
tlie cspillaries of the Malpighian tuft, trickles down into the 
tubule, where it coagulates, forming a mould of tho tulx;, and, 
after contraction, slips out into the [wivis of the kidney, 
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whence it passes by the usual ohaDnel into the bladder. Blood- 
casts are represented in Fig. 24. 




Second, the term ejxVAftto/cwsi (Fig. 25) is applied to any cast 
to which epithelial cells are attuchi-d, bt' they few or many. In 
the latter case, tlic entire moukl is often made up of closely- 




packed desquamated cells, which may lie cemented by their 
own adhesive properties or by a small quautity of fibrin, from 



Bimultaneously efTused blood; for blood-«t8ta and epitlielial 
casts constantly accotupany each Other. Wlieii the epithelial 
cells and their I'ragnieiits — often their nuclei only — are few, 
they are separated by intervals, at times quite regular, of a 
hyaline material, to which they may be attached, or in which 
they may be imbedded. And it is the nature of this hyRline 
material which is the subject of dispute. It seems most reason- 
able to consider it an exudation from the blood of a fibrinous 
or an albuminoid substance, which coagulates after entrance 
into the tubules, entangling tliere, as does fibrin, whatever 
Bubgtances may be in the tubule, and occluding it for tlie 
time being. That it in true fibrin coagulated is not incon- 
sistent with the modern doctrine of fibrin formation. For 
this, fibrinogen and fibrinoplaatin are essential. The former 
is furnished by the blood-plasma, the latter by the blood-t«r- 
puscles, and sis the latter are constantly present, although it 
may be not always in large numbers, the conditions of coagu- 
lation are furnished. Where there Is htemorrhagfi into the 
tubules, both conditions of coagulation are abundantly present 
and blood-casts are also formed. It is true, the chemical prop- 
erties of casts have been investigated, by Axel Key, and also 
by Rovida, who assert them to be alttigether diiferent from 
thoee of fibrin. But, that the hyaline material is in many in- 
stances some sort of exudate rather than a result of a mctamoi^ 
pilosis of cells, is sustained by the fact that the liynline is the 
only shape of cast formed in the slightest derangements of the 
kidney, as when there is a mere transitory congestion of tlie 
organ, and where there is no altemtion of the epithelium 
whatever. The same objection holds to their being a secretion 
of the cells lining the tubules. 

Third, the two forms oTgratiiUnr cngl have probably differ- 
ent moilcs of origin. In the case of the dark fframtfar cast 
tlie cells have undergone complete dklntegralion, and the prod- 
ucts of this form a closely packcil, dark, granular ma«i. If 
many red biooJ-dlsks ha]i[>en to be in the tubule and share 
the breaking up, a yellowish tinge is coramunicuted to this form 
of cast. In other instances the granular matter is less abuu- 
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dant, and a pale granular cast is the result. The granules here 
are less easily accounted for. They may result from a similar 
disintegration of cells fewer in number, or tliey may be due to 




a precipitation of granules from the albuminous substance of 
the hyaline cast, similar to that which occurs in the so-oalle<l 
cloudy pwelling of cells. They would then be the result of the 
further metamorphosis of a hyaline cast. 

Fourth, the oil-ca^ is a like product. Here the cells have 
undergone a fatty degeneration, some having completely broken 
up into fatty globules, while other cells retain their continuity 
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ami shape, forming compound graoule-celle and other forms of 
fatty cells. The oil-drops and fatty cells are seldom so abun- 




dant that they form a closely |)aoked mass constitulmg the cast, 
but they are more or leas separated by the hyaline basis re- 
ferred to. Fatty casts in urine are apt to l)e accomjiaQied by 
free oil-drops and free fatty eells, as B«en in Fig. 27. 




Ill spilhullurn wouM ccMeDllr be at llrgvT dlusctgr,— Aftsr BumrLiiui'U. 

Fifth, }ii/aline oagts are the aimplest form of cast They are 
delicate, structureless, or almost so, and composed of the trans- 
]iarent substance already referred to. Tliey are of different 
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width^ even when produced in the same tube^ according as the 
cast is formed when the tubule is bereft of its epithelium or 



Fio. 29. 




Hyaline casts. X 225. 

the latter remains adherent. This will be understood by ex- 
amining Fig. 28. In the former case a hyaline cast of " large '^ 
diameter is produced, in the latter one of "small" diameter. 
The range of width thus produced is from .025 mm. to .05 
mm. (jtjVit *^ ^irr ^^ ^^ inch). Hyaline casts are sometimes 
so delicate and transparent as to be scarcely visible, and require 
care in illuminating the field of view of the microscope to bring 
them out distinctly. They are also often characterized by 
peculiar indentations or partial fractures, as shown in Fig. 29. 
Hyaline casts occur in all forms of renal disease. 

Sixth, tocm/ casts are also hyaline, but more solid and glis- 
tening in appearance, more highly refracting, and apt to pre- 
sent a yellowish tinge. From their supposed resemblance to 
molten wax, they have been called "waxy," but they bear no 
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eflsential relation to the 80-called "waxy" or lardaceous or 
amyloid kiduey, by all of which terms it is knowu. The 
material of which they are composed has, at least, different 
refracting properties from that of tlie ordinary hyaline cast, 
and probably originates differently. It will be seen, presently, 
that it is this form of cast with regard to which there is most 
unanimity in ascribing it to a fusion and hyaline transforma- 
tion of doEquamated epithelium, or of other cells within the 
tubules. The same objections which lie In the way of admit- 
ting such an origin of the simple hyaline casts do not exist 
here, and it is not unlikely that they thus arise. It should be 
clearly understood, however, that the transtbrmation is not the 
so-called waxy or amyloid transformation, the presence of 
which in the bloodvesf^els, tubules, and cells of the kidney 
constitutes the form of kidney disease known under that name. 
For these waxy casta do not, as a rule, strike the iodine reac- 
tion of the amyloid change. That they do occasionally, is 
attested by the dark mahogany-red tint of the two easts 
pictured in the colored plate o{>po«ite, a result I obtained, 
however, only after many times carefully and systematically 
treating these casts with iodine. The more usual coloration 
by iodine is that of the yellow casts shown in the same 
plate. Bartels* has obtained the same reaction in two in- 
stances, and suggests that the age of the material forming 
the cast may have something to do with the transforma- 
tion into true amyloid material. And Rindflciseht also says 
tliat he is convinced that ca^ts which are long retained in 
the urinary tubules, especially in the bends of the looped 
tubes, undei^o a glassy swelling, and assume the micro- 
chemical characters of amyloid substance, striking the iodine 
reaction, even in kidneys which are not otherwise amyloid. 
That they are not always the altered epithelium of the tubes 
is evident, for the reason assigned by Rindfleisch; in the first 
place the ejtithelium is seen well preserved between tlie casta 

* Bnrteli, in Xieamea't Cjclofwdk of Medicine, vol. xv, p. 90. 

t RinrlGeisch, Palliolog. Ilistol., Nev Syd. 800. TreneL, vol. ii, 187% p. 
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•d the basement membrane, and in the second, it is only in 
9 highest degrees of the amyloid d^neration of the kidney 
at the cells are involved. 

Again, waxy casts are found in all forms of chronic renal 
isease, it is asserted by some, in chronic interstitial nephritis 
ore frequently than in the amyloid form. But I have seen 
?m very numerous, also, in situ in the large white kidney. 

Views as to the Nature and Formation of Tube-casts, 

3r. A. Burkhart, in a successful prize essay* presented to 
3 medical faculty of Tubingen, in 1871, furnishes an inter- 
ing historical sketch of the study of casts, from the time of 
dr discovery to the date of his essay. Although Simon is 
i reputed discoverer of casts, several observers had pre- 
viously published descriptions of objects found in urine, which 
were evidently casts. The first of these was Vigla, who, in a 
paper on the microscopic constituents of urine, published in a 
journal called PExpit^iencey in 1837, spoke of " finely granular 
longish albuminous plates." He gave no further description, 
and did not state in what kind of urine they were found. In 
1838 Donne, in the same journal, denied the occurrence of 
these albuminous plates. To this Vigla replied that he had 
observed them in the urine of Bright's disease. In the same 
year, 1838, Rayer, in his treatise on diseases of the kidneys, 
described certain membranous, irregularly shaped, finely gran- 
ular, white or yellow lamella, as occurring in albuminous 
urine, but said nothing of their composition. The first un- 
mistakable description of these bodies was given by Nasse, of 
Marburg, in a notice published in Schmidt's Jahrbuchj in 
1838, of Donne's plates of urinary sediments, and more clearly 
in a paper by him on the microscopical constituents of the 
urine in Bright's disease, published in 1843.t Simon first 

* Burkhart, A., Die Harncylinder mit besonderer Berucksichtigung ihrer 
diagnostischen Bedeutung. Gekronte Preisschrifl. Mit Einer Tafel. 
Berlin, 1874. 

f Nasse, Medizinischen Correspondenzblatt rhenischer und westphal- 
ischer Aerzte, No. 8, s. 121, 1843. 
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described casts as constituents of urine in Bright'a disease in 
his work on practical chemistry, in 1842. 

Henle was the first to study casts in situ after he had pre- 
viously esaminetl them in tlie urine of a case of Bright's dis- 
ease. This he did in 1844,* and then asserted their _^6r(now« 
oomposition, whence the term " fibrinous " cast still in use. 
From this time forward numerous communications appeared, 
and by 1845 the presence of casts in the urine of Bright's dis- 
ease was au acknowledged fact.f In this year Scherer pub- 
lished Heller's tlieory, according to which casts were the 
result of congestion and exudation of liquor sanguinis. 

To pass to more modern observers, Traube also held that 
casts are composed of fibrin, which is caused to exude by a higli 
degree of intravascular pressure. 

At the present day Dr. George JohnsonJ says : " The basis of 
all renal tube-casts is the fibrin within the uriniferous tubules; 
but these casts assume various appearances, according to the 
nature of the products which they contain and the condition 
of the tubes in which they have been moulded." 

Dr. Bealegsays: "The transparent material probably consists 
of a peculiar modification of an albuminous matter possessing 
somewhat the same characters as the walls of some epithelial 
cells, the elastic laminie of the cornea, etc., but not condensed 
like these structures." This, according to him, is the basis 
substance, which, becoming solid, entangles epithelial cells, 
nuclei, granular matter, blood-corpuscles, or whatever may be 
in the tube at the time the effusion occurs; or which solidifies 
in the shape of a hyaline cast, if the tube be empty, or the 
epithelium so firmly adherent that the cast slips out without 
detaching it. 

Dr. Dickinsonj] believes that, as a rale, fibrin forms the basis 

* Henle. in Henle und Pfeufer's Archir, Bnnd i, Heft i, a. 6(1, 1S44. 
Henle, in ZeiUchrift fur rationelte Mediiio, Bd. i, a. G8. 

t See tbe worL of Burkhart alluded to for a fhll hiitorical sketch, nior* 
pnrticuliu-ly of German aathois. 

t Johnson, Lectures on BrLght's DIbomc, New York, 1674. 

i Bede, Kidaej DiseaMs and UrinBry l>e|)osils, Philadelphia, 180D,ii.S30. 

II Dickinson, W. Howship, On the Pathology and Treatmeut of Alba- 
minuria. 2d edition, London, 1877, p. Id. 
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of all casts, but says " it sometimes happens that cylinders are 
formed in the urine, which appear to consist entirely of com- 
pacted epithelial cells, or of epithelial cells held together by 
fibrin so small in amount as to be barely perceptible." 

Dr. Grainger Stewart* says tube-casts are composed of co- 
agulated fibrin with altered epithelium and not unfrequently 
blood-corpuscles. Weissgerber and Perlsf are among the 
most recent who adhere to the view that casts are formed of 
exuded fibrin, while Robin, as early as 1855, protested against 
the use of the term " fibrinous " cast, as being erroneous. 

Axel Key,I having shown that the chemical characters of 
casts were incompatible with a fibrinous composition, early 
claimed that at least the so-called " hyaline gelatinous " and 
"hyaline waxy " casts are composed of desquamated epithelium 
which has fused and degenerated into a hyaline mass, and that 
dark granular casts are also formed by an agglomeration of 
degenerated epithelial cells. O. Bayer§ asserted that all va- 
rieties of casts originate in this melting together and trans- 
formation of cells. Schachowa,|| in some experiments upon 
the artificial production of nephritis in dogs, by means of can- 
tharides, obtained results which sustained the same conclu- 
sions. On the other hand, (EdmanssonT[ claimed that all casts 
originate as a secretion from the epithelial cells lining the 
tubules, and CErtels** defends the same view. 

Langhans, in a recent article,tt says that while many casts 

♦ Stewart, Grainger, Bright's Disease, 2d edition, New York, 1871, p. 80. 

t Weissgerber und Perls, Archiv fur Experiment. Pathologie, Bd. vi, 
1876. 

X Axel Key, Om. des k. Tubularafgjutningamas olika former och bild- 
ning vid sjuckdomari Njurame; Med. Archiv, Stockholm, 1863, 1, 233- 
277, 2 pi. 

2 O. Bayer, Ueber den Ursprung der sogenannt. P^brin-cylinder des 
Urins, Archiv for Heilkunde, 1868, s. 136. 

II Schachowa, Untersuchungen iiber die Niere. Dissert., Bern, 1876. 

^ (Edmansson, quoted by Bartels, op. citat., p. 84. 
** CErtels, Experimentelle Untersuchungen u]i)er Diphtherie, Deutsches 
Archiv fur Klin. Med., Bd. viii, s. 292. 

tf Langhans, Theodore, Ueber die Verandenmgen der Glomeruli bei der 
Nephritis nebet einigen Bemerkungen uber die Entstehung der Fibrincyl- 
inder, VirchoVs Archiv, Bd. 76, erstes Heft, 1879, 85. 
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arise from a metamorphosis of cells contaiaetl in the urioifer- 
oua tubules, he is far from claimiDg that all casts originate in 
this manner. It is especially the vmxy casts tiiat are thus 
formed, while the pale homogeneous cylinders are a kind of 
secretiiin from the epithelium. According to Langhnns, the 
cells which uiidei^ conversion into waxy casts may be either 
the desquamated epithelium of the tubules, lymph -corpuscles, 
or red blood-disks. In either event, first melting into each 
other, they break up into a finely granular mass, which sub- 
sequently undei^oes a glasslikc transformation. This begini:) 
at the periphery, and extends thence towards the centre. A 
yellowish tinge and more highly refracting character result 
when the cells thus converted are red blood-disks. 

Ilovida,* whose oliaervations on the nature of casta have 
been alluded to, makes but three varietiea of casts, — the 
colorless, the yellow hyaline, and epithelial, of which he con- 
siders the colorless and yellow hyaline a secretion from epithe- 
lial cells. 

Bartelsf admits three modes of origin for casts. First, that 
dark granular casta originate directly by an agglomeration of 
degenerated epithelial cells, by which agglomeration 1 infer also 
he forms epithelial casts, althougli lie makes no direct state- 
ment to that effect. He insi&u, however, that in every case in 
which he has examined microscopically thin sections of diseased 
kidneys whose tubules were blocked by the dark granular casts, 
the tubules invariably exhibited an epithelial lining. He 
reconciles this fact with his view by admitting that the theory 
of Key and Bayer, tliat the epithelium thus slied is rapidly 
reproduced, may be correct. Secondly, he believes that the 
yellow (waxy) casts arise as a species of secretion from the 
epithelium. Third, Bartels holds that certain "homogeneous, 
transparent, lightly streaked, or faintly shaded varietie«, or 
the forms which are so delicately stippled with the finest 
granule or minute oil-drops, — in a word, the casts which are 

* Rnvidn, Ueber du Wcaen der Hnnicylindcr, Molescliotl's Untenuch- 
nogcQ zur Niiiirlehre des nieiucbea uod der Tbiere, Bd. si, a. 1. 

t UurU'ls, np. cilat., 84, 80. 86. 
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most rightly called hyaline, are formed by a coagulation of 
the albumen and its derivatives secreted with the urine/' 
Their occurrence he considers entirely dependent upon the 
albumen mixed with the urine. 

Rindfleisch* thinks the matter is not yet ripe for decision. 
He says that he has long favored the view that the epithelial 
cells of the straight tubes furnish a solidifiable colloid ma- 
terial in their protoplasm, which they pour out into the lumen 
of the tubules, and he gives a drawing in his work on Patho- 
logical Histohgy which he believes lends support to this view. 

At the same time he says he is forced to admit, with Klebs, that 
this may be a post-mortem product, or the result of a method 
of preparation ; also, that casts may be the result of a liquefac- 
tion and fusion of red blood-corpuscles; and finally, that for 
the present the matter must rest with the statement that a fluid 
albuminous substance is poured out into the lumen of the 
tubule, which coagulates, and that thereby the fibrin-cylinder 
is formed. In the next paragraph, however, under " amyloid 
infiltration," he says that in advanced stages of this condition, 
when alone the epithelium becomes involved, casts may be 
formed by the fusion of the infiltrated cells. 

Charcotf is not at all explicit, but denies that they are 
fibrinous, and considers that some (certain granular casts) are 
made up of broken-down epithelial cells, others (hyaline and 
some granular) of an albuminous substance, while epithelial 
casts are agglomerations of epithelial cells more or less altered. 

The Part of the Uriniferous Tubule in which Casts are Formed. 

Casts may be formed in all parts of the tubules of the 
kidney, but it is commonly asserted that most of those found 
in the urine come from the looped tubes of Henle and the 
collecting-tubes, because from these escape is easier than from 

♦ Rindfleisch, Pathological Histology, New Syd. Soc. TransL, vol, ii, 
1873, pp. 144. Fifth German edition, 1878, 442, 443. 

t Charcot, On Bright's Disease, translated by Millard, New York, 1878, 
p. 29 et seq. 
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the convoluted tubutes; not, however, easier than from the | 
intermediary or intercalary portion, in wliich each ftscend- 
ing limb terminates before it empties into a collecting-tube. 
Tliia part of the tnbiile is identical in structure wltli the con- 
voluted portion. RindAeisoh says that casts are formed only 
exceptionally in the convoluted tubules, and that when found 
in silii in the cortex of the kidney, it is in tiiis intermediary 
piece of Schwoigger-Seidel, and not in the convoluted portion, 
that they usually lie. While there are difficulties in the de- 
scent of a cast from the cortex of the kidney, and while such 
descent is doubtless more rare, I do not consider it impossible. 
The east is Bmooth, flexible, and may contract its dimensions 
decidedly. Under these circumstances the via a tergo of the 
newly secreted urine, which must be considerable, may be suf- 
ficient to force it downwards along the loop of Henle and 
through the intermediary piece into the collecting-tube. It b 
scarcely necessary to say that a blocking up of the convoluted 
tubules by easts is a very much more serious matter than of 
other portions, and that if it were of fre(iuent occurrence a 
larger proportion of eases of Bright's disease would be imme- 
diately fatal. 

It is not unlikely that those cases of chronic parenuhymatoua 
nephritis, with large albuminuria and very few casts, such as 
that of the young girl which will be further alluded to on page 
76, are eases in which the convoluted tubules are exception- 
ally involved ; for in that instance the cortex was crowded 
with casts, while the urine contained but few, and the fatal 
unemia which terminated the case may have succeeded this 
involvement. 

The Siffnijicancn of Caala found in Urine. 

It is said that hyaline caste are found in urine from healthy 

kidneys,* and that epitlielial costs are found as a result of tlie 

administration of diuretics ;t but while I have found, in a vety 

• See Cbarcol on Brighl's Ditieiise, Ntw York, 1878. Charcot save iliU 
iras first pointed out hy M. Robin in Idob, and coDfirmed lij Axel Key, 

Rosenslein, dni] nisuy ullicni, t OmA. 
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few instances, casts in urine in which there was at the same 
time no albumen, I have never found true casts in urine from 
what I considered normal kidneys. In cases of irritation of 
the bladder, ureters, and pelvis of the kidney, there occur 
what, following Dr. Beale, I call mixovs casta, very long, 
delicate, hyaline, faintly striated, often branching casts. They 
are evidently formed in the largest collecting and excretory 
tubes, and are probably mucus. They are due to irritation, 
propagated from irritated mucous surfaces. Sometimes their 
resemblance to casts is even closer in consequence of precipi- 
tation upon them of granular urates or amorphous phosphate 
of lime. But this granular deposit, when present, incrusts 
everything which may be in the urine, epithelial cells, foreign 
matter, etc., besides forming a copious precipitate of its own. 

It is not very unusual to find cases in which there have 
been albuminuria and casts, where, as improvement progresses, 
the albuminuria disappears, and casts are found in the urine 
for some time longer. I have observed this in several cases, 
and I suppose, if watched for, more frequent instances would 
be found. My friend. Dr. Milner, of Chester, Pennsylvania, 
having had his attention called to the subject by a publica- 
tion of my own, in which it was stated that during recovery 
from acute Bright's disease casts might be found in the urine 
some time after albumen had disappeared, examined carefully 
the urine of a child recovering from scarlatinal nephritis, 
and found casts for two weeks after albumen had disappeared. 
Such cases require no further comment. Bartels correctly 
says : '^ The formation and the excretion of a cast need be by 
no means contemporaneous events." 

An adult woman, on admission to the Pennsylvania Hos- 
pital, exhibited a slight puffiness and pallor of countenance, 
which suggested an examination of her urine. No albumen 
was found by the physicians at the hospital, but a considerable 
number of slightly granular and hyaline casts. Dr. James H. 
Hutchinson sent me a specimen of the urine, and by no test 
could I discover the presence of albumen, but found delicate 
granular and hyaline casts. One week later a searching ex- 
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amination nf the urioe of the same patient revenled neith^-^ 
casta nor albumen. This last observation settled the question. 
The case had been one of Bright's disease whieh wsis oonva- I 
Icscent. Finally, A. Henderson reports for Osier, in the I 
Oinada Medical and Surffical Journal, Montrcsil, lfi79, vol. 
vli, a case of jtersistence of casts and blood-eorpiiscles in urine I 
aft«r albumen liad disa|>peare<l. Now if we add cases of con- 
tracted kidney, in which occasionally for a time eitlier casta or I 
albumen may be wanting, this category is complete. 

On the other hand, occasional instances of true renal alhu- 
nuQuria,aDd largealbuminuria without heartduieuscjare some- ' 
times met in which casts are a)»ent. But even here, if the i 
opportunity for repeated examinations is present, there comes a 
time when a few casts will be found, while later again an exami- 
nation may fail to discover them. 8nch a case of supposed amy- 
loid disease of the kidney I have now under observation, fully 
noted. I have notes of another case of copioua albuminuria, 
in which three carefnl examinations failed to discover caste, 
and the patient subsequently died ; but no post-mortem exam- 
ination was made, Mv own relation to the case was confined 
to the urine examination. It may have been one of heart 
disease, but I believe it was one of parenchymatous nephritis. 
Itcccnlly I was asked to see a young girl of 14, the daughter 
of a physician, who had copious albuminuria for nearly a year 
before I saw her. During ihLs time her urine was examined 
for casts several times, but none were found. At my exami- 
nation, although there was large albuminuria, onli/ a veryfeia 
(vigU were /mind. She died in a few days in uriemic convul- 
sions, and the autopsy revealed two typical large white kid- 
neys, weighing each about eight ounces. Upon microscopic 
examination of sections, the tubules of the cortex were found 
to contain numerous waxy casts. Finally, I am confident that 
there are many instances of albuminuria where the absence of 
casts is reported in which the examination is at fault, being 
carelessly [wrfonned. 

From these remarks it may be inferred that I attach no 
small significance to the presence of casts in the urine. Although 
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lave never s^n casts in the urine from healthy kidneyn, I 
II not deny the passibility of its occasional occurrence. But 
len we remember that urine is seldom investigated with the 
croscope, unless we are searching for the cause of an evident 
suspected ill health, we may lay it down as a rule, to which 
ceptions are so rare that they may be ignored, that when 
5ts of the uriniferous tubes are found in a specimen of urine 
e kidneys whence they come are not in a normal state. That 
ite may be temporary, but if so the casts pass away with it, 
hile, if it is permanent, the casts continue during its exist- 
ice. The doubtful cases are, of course, those unaccompa- 
ied by albuminuria. I presume no one will claim that the 
idneys which shed both casts and albuminuric urine are 
ealthy. Cases of the former category require, of course, to 
e studied, and the issue will always clear itself. I cannot 
omprehend the position taken by Charcot in his recent work, 
irhere, in addition to saying that ** in a general way, the clin- 
eal importance of urinary casts has been very much exagger- 
ited," he also says of epithelial casts, " it may be said tliat, 
Tom a clinical point of view, they do not possess much im- 
X)rtance ;" and of hyaline casts, " even when renal disease ex- 
ists, the hyaline casts are of no interest, except from their long 
persistence." 

When w^e come to ask the question, whether by the kind of 
casts present we can diagnose the nature of the renal malady, a 
less positive reply can be given ; but, nevertheless, some of the 
varieties give us considerable assistance in making a diagnosis. 
The following general statements may be made : 

1. Hyaline casts are found in all forms of Bright's disease, 
as well as in temporary congestions of the kidney, active or 
passive. 

2. Epithelial casts are found in acute, subacute, and chronic 
parenchymatous nephritis. In the latter two forms the cells 
are generally degenerated and fragmentary. 

3. Blood-casts are found in acute parenchymatous nephritis, 
and where hsemorrhages have occurred in the kidneys. 

4. Pale granular casts are found in interstitial nephritis 



78 brioht's disease. 

(contracted kidney) and chronic parenchymatous nephritis 
(large white kidney). 

5. Dark granular casts are found in parenchymatous ne- 
phritis, acute and chronic, and rarely in interstitial nephritis. 

6. Waxy casts are found only in chronic Bright's disease, 
and attend either of the three principal forms. 

7. Oil-casts are found in subacute and chronic forms of 
Bright's disease, and may attend any of the three principal 
forms, but are most numerous in chronic parenchymatous ne- 
phritis. 

8. Free fatty cells and free oil-drops are found in chronic 
parenchymatous nephritis. 

9. The form of fatty cell known as the compound granular 
cell is found in acute and chronic parenchymatous nephritis. - 
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Whatever may be the objections to retaining the term 
Bright's disease or Bright's diseases in medical nomenclature, 
there is every reason to believe it will remain in use for many 
years, if not as long as medical science exists. This being the case, 
I see no reason for excluding from the category any one or more 
of those affections of the kidney attended by albuminuria, 
dropsy, and tube-casts, either simultaneously or in close rela- 
tion to each other. For, accurately described and delineated 
by Bright as were some of these forms of disease which he 
studied, it is evident that he had no correct notion of the inti- 
mate nature of the processes which constitute them ; while it 
is almost certain that among those cases of dropsy and albumi- 
nuria which came under his notice were examples of forms of 
disease which certain authors would eliminate from the cate- 
gory of Bright's disease. Thus it is scarcely likely he could 
have failed to have had under his observation in a large hos- 
pital experience cases of the so-called lardaceous or amyloid 
disease of the kidney, though he failed to recognize it as a sepa- 
rate form, and probably included it under one or another of 
the three described by him. 

Again, great pains have been taken to draw a sharp distinc- 
tion between Bright's disease and the structural changes which 
take place in the kidney as the result of passive congestion, 
such as obtains in valvular disease of the heart, although, as 
will be shown later, the histological results are the same as 
those which in a much more advanced stage constitute the 
granular contracted kidney of Bright. I would, however, 
retain even this condition under the category of Bright's dis- 
ease, notwithstanding the fact that the alterations seldom reach 
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even the slighter degrees of contraction ««sentia1 to the morbid 
anatomy of the contracted organ. Traube anJ Kelsch are, m 
far as I know, alone In desiring to discard tlie term Bright'a 
disease altogether, 

Eri^ht's* first paper appoare<l in 1827, and of the earlier 
writers after him, Rayer was the first to a^igii an infl:inimatoiy 
character to the changes in the kidney described by the great 
English physician. Rayer also said of the six forms wliich he 
himself described that they are "probably sucoeffiive." Roki- 
tansky (IS42) was the first to include lardaceous disenso in tlie 
category of Bright'a disease. 

Reinhardt (1850) and Frericha (1851) after careful liisto- 
logical investigations also conctnded that the conditions de- 
scribed by Bright were the result of iuflamniatioo, and sought 
to establish the proposition of the "unity" of Bright's disease, 
tliat is, that the different forms represent three successive stages 
of this process: 1st, hyjieriemia; 2d, exudation with fatty 
degeneration of epithelium ; and, 3d, new growth of connective 
tissue witli resulting atrophy of the kidney. 

These observers laid especial stress upon the casts found 
in tJie urine during life and in the uriniferous tubulcn after 
death. Sup|»osing their fibrinous nature established, they con- 
sidered the inflammation a "croupous" one, and applied the 
term "diffuse croupous nephritic" to the entire process on 
account of its uniform distribution over the organ. Finally 
they included under Bright's disease all affections of the kid- 
ney attended by casts; among them, therefore, the results of 
jiassive eongestion, or, as they are now called, cyanotic indu- 
ration and lardaceous disease. Traube (1856) first insisti-d 
that the former was a distinct process and should not, there- 
fore, be included under Bright's disease. He also showed how 
lardaceous disease could be distinguished from other renal 
diseases; and although Bamberger earnestly strove to replace 
the former in the category-, the views of Traube have since 
generally prevailed in Germany. 

* Briglil. Richard, R^iHirt on Medinil Cases, Londui,lS2f. 
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Viivliow (18ii2), in his famous paper on parenchymatous 
inflammation,* makes, Urst, a milder degree of iiiflammntion, 
which he terms cafurrhal nepbritis, in which there ia first, a 
liyperpliisia of epithelial oells, and later ait alteration and 
ehedding of the same; secfiiid, a croupous inflammation, 
wherein a fibrinous exudation is added to the catarrh; and, 
third, a payenchymaious inflammation, in which, too, the 
evils arc altered, swollen, cloudy, granular, and subsequently 
break up. To what he considers the very rare combination 
of these three condition, — catarrhal, croupous, and parenchym- 
atous nephritis, — he suggests that the term Bright's diseaise, 
if used at all, be restricted. In his Oellutar Pathology (1858), 
however, Virchow includes uuder the term Bright's disease 
three conditions, one of which originates in the tubules (paren- 
chymatous nephritis), a second in the intertubniar tissue (in- 
terstitial nephritis), and a third in the vessels (amyloid degeu- 
eration). Thus Virchow was the first to call attention to the* 
intertubular connective tissue as the special seat of a change. 
To this he had, in a more genera! way, alluded in his earlier 
paper. Arnold Beerf and Traube,t on the other hand, local«il 
the entire primary process in this tissue, making the changes 
in the epithelium altogether secondary, and do not acknowletlge 
such a process as parenchymatous nephritis. 

Klebs (1870), in his Handbook of Patiiologicai Aiuilojiiy, 
excludes cyanotic induration and lardaceous disease from vior- 
bua Bnghiii. 

Rosenstein.S in his work on Digfwtfit of the Kiilneyn, treats 
of congestive hypei-temia, catarrhal nephritis, dilfuse nephritis, 
and amyloid degeneration, and says these are what have com- 
monly been inclnded under the term Bright's disease. But 
he himself uses the term as a synonym for his "dilTurie 

* Uolwr PorenchrmAloije EnlzUudung, Berlin, 1852. 

+ Beer, Die BiadesiiUtani der Mcnachliclten Ni«re, Berlin, 1859. 

X Zur Patliologie der NierenkruDhlmiten. GraKiDmelle Beitrage zar 
Pnlhnlogie und Phjaialogie, 2 Bd., 2 Abtlieilung, Berlin. 1360. 

\ Die RilUoloKic nnd Tlierupif dor Sierciikraiikkeilen. ZweJle vtrbes- 
acne Aufloge, Berlin, 1870, ^s. 51, IIJU. 
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nephritis." He adopts the oMcr view of the "tiDity" of the 
disease, and by liis ditTiise nephritis lie means what most HTiters 
of the present day call a parenchymatous nephritis, that is, a 
nephritis in which the tutmles and their epithelium are the 
chief centre of change. Of tliis, however, he makes three 
stages, after the soheme of Reinhardt and Frerichs, a stage of 
liyperferaia, one of exndation, and one of atrophy, the result 
of which ie the granular contracted kidney. Thus atrophy 
may result from the jMirenchyinatous pi-ocess alone, by a fatty 
dt^neration and breaking down of the cells ; but is, for the 
most i)art, aecomjmnied by changes in the interstitial tissue, 
which consists soraelimes in a fibrillar and sometimes in a 
cclluhir hyperplasia, whose contmction co-operates to prixluec 
the atrophy of the oi^n. Rosenstcin's catarrhal nephritis 
corresponds with Virehow's, that is, it b a slight degree of 
parenchymatous inflanimation. Of interstitial nephritis as a 
Bjieoial form he makes no mention. 

The English authors, and notaiily among them Dr. George 
Johnson, were most instrumental in breaking up the notion of 
the " unity " of Bright's diseuse for a long time so stubbornly 
held by the German and French pathologists, and still main- 
tained by Rosenstein and some others. Among those who 
have emancipated themselves most thoroughly from tliis doc- 
trine are Burlels and Charcot. The former, in his recent article 
in Ziemssen's Ot/elopixdia of Medicine (1877), says that among 
the diseases originally grouped under the title Bright's disease, 
his clinical exjierience and pathologico-anatomieal investiga- 
tions have le<I him to include hyperfemia, acute and chronic, 
ieohcemia, parenchymatous inflammation, acute and chronic, 
interstitial inflammation or connective ti^uc induration, and 
amyloid di^neration. He also announcos his firm allegiance 
to the English view of the nature of the disease. Chart«t 
Bays :* " In my opinion, therefore, which is only, so to S]>euk, 
the reflex of the English theorj-, Bright'* disease is a class 
comprising several distinct species, not only from an anatomieo- 

* t'linnvt on Briglil's Dbease, iranstulcd hy Millard, Kew Yort, 1878, 
p. 3fi, 
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pathological point oi' view, but as rtgarda etiology and symp- 
lomatology." Tliese distinct speciefl are papenoliymatoDS ne- 
phritis, interstitial nephritis, and the amyloid kidney. Of 
modern French writers, Cornil and Ranvier, I^ncereaux, Le- 
corch^, Labadie-lAgrave and others, hold the same views. 

Of the English writers above referred to, Dr. Juhneou first 
|)romulgale<l his views in his latter work on Digeasca of (hf 
Kidnei/, [mblished in 1852, but his most recent views are 
foun<l in his smaller treatiae, entitled Leebiren on liriyld's Dis- 
ease, published in 187^. He duK'ribes an acute and chronic 
form. The formtr is represented by acute nephritis, the latter 
by the rcti granular kidney, the large white kidney, and the 
lardaceoHH or waxy kidney, Roberts, Dickinson, and Grainger 
Stewart, while ditlering somewhat as to the exact [tathology 
of the different forms, adopt pncllcally the same arrangement. 
Beale agrees entirely with Johnson, Grainger Stewart and 
Dickinson are the most systematic, and attempt a. sharjier dif- 
ferentiation of the different forms of parenchymatous nephritis. 
The fiirraer writer makes ; 

1. The iDjfatnmntorif form, of which there are three stages, 
that of influuimation, that of fatty transformation, and that of 
atrophy. 

2. The V€urij or amyh'ni form, of which there are also three 
stages, that of d^neration of vcssols, that of secondary changes 
in the tubes, and that of atrophy. 

.3. The cirrhotic, eonlracHn^, or govfy form. 
Dickinson makes: 

1. Acute tubal and diffiise nephritis, involving primarily 
the tubules, but extending, sooner or later, to the interstitial 
tissue, terminating in fatty degeneration and subsequently 
contraction, if early death or recoverj' docs not take place. 

2. Granular degeneration. 

3. Jjardaceous disease. 
In the following pages I shall retain the term Bri'jhl's Dis- 

eaxf, which I subdivide Into acvtt and chronic, 

I. Acute Bright's disease is represented by a single form, 
acute parenchymatous nephritis. 



4 

M 



84 



BRIQHT S DISEASE. 



II. Chronic Bright's disease includes the following ; 

1. Chronic parenchymatous nephritis, 

2. Lurdaceous disease, a chronic process. 

3. Interstitial nephritis which is only chronic. 

As acute hi/perwmin is represented by the first stage of par- 
enchymatous nephritis, and is not characterized by a cliDirail 
hiator)' e«8ential]y different, I will not devote to it a separate 
consideration. 

In like manner eyanotic- imiarullon, the pathological product 
of passive congestion, is the result of a process similar to that 
of interstitial nephritis, with the first stage of which it might, 
with some propriety, be considered to correspond. Bui in con- 
sequence of its relation to valvular disease of the he^t, which 
is its immediate and almost exclusive cause, while there are 
also some symptoms peculiar to it, I will devote a separate 
section to its consideration. 

Finally, to secure completeness, I sliall devote a section to 
attppurailee inierstUial nephritis, or pyelonephritis, witliout de- 
siring to be considered as including it under Bright's disease. 



ACUTE PARENCHYMATOUS NEPHRITIS. 



ACUTE PABENCMYMATOra NEPHKITlt*. 



Biiglil'i dlf'UH, (cule cdirrlml nuplirULii, viMuponi Dejibrllla, ■lliumlnDui DBiihrllls, 
heioorrbuKic uephritii (TraubeJ, icuts •Ibuminuril, MuW rend dfoj-tr, 

ACCTE PARESCHYMATOtra NEPHRmS IS AN ACUTE IN- 
FLAMMATION OF THE KIDNEY, IN WHICH THE EPITHELIUM 
OP THE TUBULES 18 THE PBIMAKY AND PRINCIPAL SEAT 
OF INFLAMMATION. 

Etiology. 

Most oases of acute parenchymatous nephritis are caused by 
aearld fever, tiud occur, therefore, in children. A CGrtain 
inimber originate id exposure to cold, especially cold and mois- 
ture, while the body is warm aiid perspiring. The latter cause 
is particularly e£Bcient if the person be fatigued or exhausted. 

Aa to the method in which searlathia causes the nephritis, 
while it cannot be said to be undisputed, it ia most likely that 
the specific poison of the disease operates through the blood 
upon the epithelium of the kidney, which probably seeks to 
remove it. In evidence to support this view is the fact that 
it la by no means the cases in which the eruption is most 
profuse, and in which the skin is therefore most sensitive, that 
the renal complication occurs; also that there are specific 
agents which, when introduced into the blood, produce iden- 
tical results. Such agents are cuntharides, turfwntine, and oil 
of mustard. The independence of cold, of certain cases of 
nephritis following acnrkdhut, is further attested by those in- 
stances, familiar to every practitioner of experience, in which 
the disease has succeeded uiKin anarlet fever during a convales- 
cence in which the patient has been kept in bed, while the 
barefoot pauper may Imve run the streets with the eruption ujTOn 
him, and througliout convaltscence, with utter impunity. But 
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while itcaiinot be claimetl that cold, by caiiaiiif; the retrocession 
of blood from the skin to internal oi^na, can alone produoe the 
nephritis of scarlatina, it cannot be denied that St may co-operate 
with the peculiar poison in producing the same result. And 
in those cases of acute nephritis which result from esjwsure to 
cold, the immediate cause is prolwilily a congestion due to the 
introcession of the blood from the surface of the btxly; but 
here again, it la not unlikely that the supplemental function 
assumed by the kidney in consequence of the suppression of 
excretion by the skin, contributes secondarily. The same may 
be said of the acute nephritis which succeeds upon extensive 
burns of the surface of the body. 

In like manner, other grave infectious diseases, as dipWieria 
and smalf-por, cause acute [jarenehymatous nephritis, the 
former frequently. In both it presents itself, if at all, at the 
fiaiii of the disease. Acute cmlocarditia and acvlc atiicular 
rlicumatmn are also occasional causes; while measles, crysipe- 
Ins, pyarmla, jaundice, and diabetes have been known to cause 
it. In a case of chronic Bright's disease under my care a 
sharp acute attack was evidently induced by an attack of ery- 
sipelan; anil a pair of kidneys, removed poet-mortem from a 
case of diabetes and sent to me for examination, presented all 
the signs of an acutely congested kidney. The alterations 
which take place in the kidney after cholera are generally 
acknowledged to be those of inflammation. Skin diseases, as 
well as extensice burwi of the ekiii, are acknowledged causes ; 
the former rarely, but the latter almost always if the burns be 
sufficiently extensive. 

Pregnancy is the cause of a good many cases of acute par- 
enchymatous nephritis, indee<i so important a cause of it that 
some writers, as Bartels, devote a s<'parate section to the acute 
psirenchymatous nei>hriti8 of pregnancy. 

Most cases of acute nephritis due to other causes than scar- 
latina, cold, and pregnancy, are mild in degree ; and even in 
cases due to pregnancy, if the patient is once through with her 
confinement, recovery is usually rapid. 

In looking for the evidence of nephritis in acute infectious 
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diseases it mufit tiot be forgotten tliat tnlaisc Jehrik move- 
ment may cause aibuminiiria, independently of any structural 
change in the kidney due to the zymotic agent. When thus 
caosoil the albuminuria is always sraill. 

When acute nephritis supervenes upon scarlet fever it does 
not usually make its appearance until the end of tlie second 
week. Indeed it is often during supposed conval<%ceuce that 
it most unexpectedly occurs. Barlels, In u single case, detected 
it nn the tenth day, and never later than the thirli'-tirst. He 
found the twentieth day to he the mean limit, while the great- 
est number of eases also presented themselves on this day. 

Dr. Tripe* concludes from his observations that dropsy 
may come on at any period of scarlatina, even the earliest, but 
that it most frequently appears on the fourteenth day. Dr. 
West liaya it is most frequently in the second week that it 
ixx;urs, and that if delayed later the symptoms are generally 
milder. Dr. Dickinson! found the majority of cases occurring 
in tlie third week, but says : "Speaking generally, it may be 
fluid that after the end of the first month the danger is small, 
but until after the lapse of the second the patient cannot be 
looked upon as safe." These are safe limits. I cannot but 
think that the earliest cases of Dr. Tripe — those which oc- 
curred say within the first week — may have been cases of albu- 
minuria resulting from the intensity oi' the febrile movement, 
which of itself may cause albuminuria though not nephritis. 

Certain si>eeiGc poinoius of vegetable and mineral origin are 
capable of producing acute nephritis. Ahohol is one of these. 
Although by no means so frequent a cause of Brtghl's disease 
as formerly supposed, undoubtedly a few cases are directly 
tractmble to it, in one instance, quoted by Dr. Dickinson from 
Dr. Goodfellow,J apparently to the inhalation of its vapor. 
Among the l>cst known of these substances are caiithandea, 
iurpaitive, oil of mitnluril, and phosphorus; in a less degree 
the minei-al acids, areetiU; nitrate of siiver, lead, and mavtiry, 

• Tripe on Starlatioal I)ro[i9y, Med.-Cliir. Kev., 18.M-55. 

t Dickinson, op. cilul , p. 90, 

{ Dr. (iooilfellow on Dineaseii of tJie Kidney, [i. 177. 
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I think wormseed oil may be placed in the same category, for 
in a ease which came under my observation, aii adult male died 
twenty-four hours after taking an ounce of this oil, death 
being preceded by coma and convulsions, while the urine was 
found to contain half its bulk of albumen. 

Age ai\d Sex. — As may l>e inferred from the etiolog}', acute 
nephritis is a disease of early age, although when caused by cold 
or any one of the causes named except scarlatina, it is as more 
iikfly to affect adults as these latter are more frequently sub- 
jected to such causes. 

In one instance only have I known acute nephritis to 
originate in a ]ierson over thirty years of age. The patient 
was a woman, and the cause exposure. The possibility of 
its later occurrence cannot be denied. Dr. Dickinson says It* 
is rare after forty, almost unknown after fifty. The oldest 
child I ever knew to have scarlatinal nephrilis was a girl of 
fourteen, who died. 

More males are attacked than females in adult life, evidently 
because they are more frec^uently exposed to the causes. But 
even in childhood there is a slight preponderance of cases iu 
boys affected, which can hardly be thus accounted for. 



MoibUl Anafomy. 

This varies somewhat with the stage of the disease as well 
as its severily. In the first place, as ordinarily caused, it is 
symmetrical, both organs being alike involved. The altera- 
tions taay be so trifling as not to be recognizable by the naked 
eye. But the kidneys are generally sooner or later enlarged, 
iu the latter stages always, sometimes to more than twice their 
normal volume, and they may weigh from eight to twelve 
ounces, those of children reaching tlie former, and tliose of 
adults the latter. 

The capsule is distended by the enlargement, and, therefore, 
gajM» when incised,* It may be otherwise unaltered or slightly 

* Dickinson reports a ruse in vliicli the uip«ule of both kidneys burst 
from the extent and siiildcnnKis of ibe tuuicf&clioD. DiekioMiii, Albuminu- 
ria, 2d edition, London. 1877. p. 97. 
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injected, and strips off easily, without dragging any of the paren- 
chyma with it. Bereft of its capsule, the kidney itself is softer 
than in health, inelastic, doughy. Its surface Is smooth aod- ex- 
hibits a peculiar mottled appearance, which is due to the fact 
that the little circlets of veins which form the boundary of the 
lobules are distinctly injected, while the area included by each 
circlet is jialer than in health, and in the more advanced stages 
even yellowish- white in color. This "irregular mixture of 
congestion and aniemta," as Dr. Johnson calls it, is further con- 
tributed by the injection of other veins, indistinct in healtli. 
The stellate veins, which are also more or less injected, are not 
so conspicuous as in chronic parenchymatous nephritis. Spots 
of hiemorrhagic extravasation are also found scattered over tlie 
surface. 

On aedion it is evident that the enlargement is due to 
change in the cortex and the interpyramidal convoluted i»rtion. 
The cut surface is smeared over with a dark-red or chocolate- 
hued blood, but on scraping or washing it away, the vcpsels are 
found similarly injected to those of the siirfaoe, and between 
them the same paleness or yellowish-white hue. The Mal- 
pighian bodies appear as distinct dark-red dots, and any lin- 
ear vessels are distinctly filled, while punctiform hfemorrhagcs 
may again be present as on the surface of the oi^n. 

The pyramids are usually not easentially altered in apjKar- 
anee. They may be congested, and this may increase the vivid 
contrast already existing between their dark-red color and the 
j>ale cortex. Incasesof extreme swelling, the pyramids may be 
compressed in their central portions by the interpyramidal con- 
voluted structure, which shares tJie enlai^ment of tlie cortex 
of which it is an extension, producing the very characteristic 
appearance first compared by Rayer to a wheat-sheaf. 

Minute Changat. — These are confined almost solely to the 
cortex. They begin at least in the epithelium, and vary a 
good deal with the stage of the disease. The earliest con- 
dition of the cells is undoubtedly that of cloudy swelling, 
the result of increased nutritive activity. In this state the 
cells are swollen, slightly more clondy than usual, in conse- 
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qnence of a deposition of albiimiiioiis granules In their Interior, 
which may accumulate to such extent as even to obscure the 
nucleus. Although kidneys removed after death from ea 
of acute parenchymatous nephritis have as a rule advanced far 
beyond tliis stage, yet it is oHeu possible to find points less 
advanced at which cloudy swelling exists alongside uf more 
advanced stages, while alongside of these again may be tubes 
in which the epithelium is healthy. As a result of the cloudy 
swelling, the cells are larger, and the tubes are therefore 
broader than they are in health, but a stage later the widen- 
ing is more marked and thti tubes are filled witli more highly 
as well as moderately granular cells, to which are added free 
granular matter and often red blood -corpuscles. Under a 
low power the tubules api>car as black, more or less opaque lines. 
The granules result from the breaking down of the cells, and 
theblood-disksare, of course, derived from the capillarj' vessels. 

A closer examination of the ctUs at this stage, as obtained 
by scraping or exaaiiued In eitn, shows them to be granular 
in various degrees. In some the nucleus is still visible, in 
others demonstrable by the aid of staining fluids, but otherwise 
invisible, and in others still, entirely obscured. Occasionally 
a few fat-droj»8 may be present. Id other situations the 
cells are so closely packe<l in the inbules that they cannot be 
differentiated, are apjmnntly fused in one continuous, dark 
gnumlar mass. This is the result of a hyperplasia of cells, 
and it is to these tubules thus distended with granular cells 
and their debris, dark by transmitted light, but white by re- 
flected, that the pale or white color seen between the injected 
bloodvessels owes its origin. 

Minute extravasations of blood visible to the naked eye have 
been rtferred to. These are found to occupy the tubules, and 
come either by diajiedesis or rupture, from the capillaries of 
the Malpighian glomeruli, which, in the fresh condition, are 
also distended willi blood corpuscles. In a still more ad- 
vanced stage, however, the Alalpighian bodies may be jMiler, in 
consequence of ihe compression exerted by the still more 
swollen tubules, or by the proliferated oelln peculiar to the 
mpsule and its glomorute (gloni^rulo-nephrilis). 
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Coats of the uriniferous tubules are also often foiitii] in siiii. 
Tbese are either blood-casts or email hyaline oasts. These 
hyaline casts are fibrin, and when after contraction they are 
expelled from the tubule they may carry the epitbeliura of the 
tubule with them, thus producing a so-cniled epithelial cast. 

Oertel claims that in renal diseases following diphtheria 
he has found "great numbers of micrococci and exuberant 
proliferations of the same," b<ith in the renal tul)es anil Mai- 
pighian bodies. Heller* alleges he has repeatetlly found the 
bloodvessels and their branches in acutely infliinied and swollen 
kidneys from cases of pyiemia, greatly dilated and plumed 
with masses, which under low powers presented a peculiar 
grayislj-yellow appearance, and with higher |)owers were 
found to consist of extremely minute, highly refracting gran- 
ular [xirtirlee, placed at equal distances from one another. 
These particles he considered sjiherical baderia, and the re- 
sulting masses bacteria-emboli. 

The epithelium lining the tubules of the straight tubes is 
unchanged, but the tulws themselves often contain the same 
cellular and granular material contained in the convoluted 
tubes, which has descended from the latter. 

The Inlersiltial {tnleiiubular) Tteme of the Kidvei/ in Acute 
Parenehifinaloiut Nejjhrttts. — The changes above described, it is 
^een, belong to the tubules and bloodvessels. In most cases of 
acute parenchymatous nephritis, there is no interstitial change, 
no formation or deposit of new material between the tubes. 
This assertion may be reaffirmed, but requires some further 
comment. It is certainly not present in the earliest stages ; but 
sooner or later such changes do present themselves, and it is a 
matter of duration of the disease as to whether they ap)>caror not. 
If the disease continues without permanent amendment for three 
monthsor longer, they willcertainly have made their appearance. 
But here tlieborder between acute and chronic parenchymatous 
nephritis has been passed. It is imi)os8ible to say, however, 
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precisely when tbey make tbeir appearance, and for some time 
before such changes are recognizable by the Dake<I eye they 
are discernible by the microscope. They consist in a hyper- 
nticleated ovci^rowth resulting from the proliferation of the 
connective tissue corpuscles always present, or from the fixa- 
tion of wandered-out colorlefis blood-cells, and are doubtless 
due to the long-continned hyperjemia. It is possible, too, that 
there may be cases of such extreme severity that a diffuse 
nephritis, involving both the tubes and intertubular ele- 
ments, may exist from the very Wginning, Dickinson 
figures a section of a kidney showing such involvement, from 
a case of diffuse nephritis of ten weeks' standing in a boy 
of seven.* 

Changes in the PdvU of the Krfney. The mucons mem- 
brane of the kidney may be injected, but is otherwise unchanged. 

Alterations in the GfomeruU and i& Capsule. 

1 have decided to describe here the pathological alterations 

of the Malpighian body, known as glomerulo-nephritis, because 

the changes are most frequently found associated with acute 

nephritis, although not exclusively. 

The earlier writers on Bright's disease very generally 
de8cril)ed changes in the elements of the Malpighian body in 
botli the acute and chronic forms, Thns Foersterf speaks of 
proliferation of the capillary nuclei, thickening of their walls, 
and desquamation of the enlarged epithelial cells lining the 
capsule. VirchowJ described a cloudiness and increased num- 
ber of nuclei in the capillaries of the Malpighian tuft in chronic 
nephritis, together with a thickening of their walls and greater 
width of the capillary coils. After these observers no allu- 
sion seems to have been made to such changes until Klebs 
published in his Handbook of Pailwlogical A naiomy, in 1870, 
an account of some furtlier changes in this bodyin acute ne- 

* DickinsOD, op. cil., p. 2S. 

+ Foeraler, Pnlhol. Anal., Bd. ii, s. 512. 

I Vircliow, GeBommello .\bhaiiill., s. 485. 
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pliritis after scarlet fever. These he included under the title 
fflomentlo-nephritis, and ascribes them to a proliferation of the 
nuclei in the Interstitial tisstie of the gloraerule, tlie exldtonce 
of which Axel Key had previously asserted. In this condition, 
according to Klcba, the Malpigluan bodies appear t^> the naked 
eye as little white bloodless points. The urinary tubules arc 
often not at all altered, though sometimes the convoluted 
tubules are slightly cloudy. The microscope discovers neither 
proliferati.on of epithelial cells (the so-callw! renal catarrh) nor 
interstitial alterations — nothing but the phenomena of conges- 
tion, if the Malpighian bodies are ignored. But the cavity 
of the Malpighian capsule is filled with small angular nuclei 
imbedded in a fine granular nmss which almost completely 
covers the vessels. This, Klebs says, is not the endothelial 
lining of the capsule, because, on careful dLssection by needles, 
this endothelium is found very slightly altered; ordinarily 
clearer and more firmly adherent than in health, occa.^onally 
fattily degenerated. He lielieves it is the compression of the 
vessels of the Malpighian body by this hyperplasia wliicli 
sometimes causes the sudden, almost total suppression of urine 
and acute dropsy in cases of scarlet fever, followed by uneniia 
and death in from 12 to 24 hours. 

Johnson* remarks that the nuclei in the walls of the capil- 
laries of the Malpighian body are abnormally conspicuous. 
Birch- H irschf el dt deseriiies a proliferation of nuclei between 
the vascular loops and the epithelium; Cornil and Ranvier^ a 
swelling and granular condition of tlie capsular epithelium and 
nuclear proliferation and fatty degeneration of the capillary 
wall. Bartels§ gives a drawing by Colberg of a gloraerule from 
a case of chronic parenchymatous nephritis, in which the capil- 
lary nuclei are in a state of proliferation. And Lltten|| has 



* Johnson, Leoliires im Oright's Diseaee, New York, 1874, p. 30. 
+ Birch-UirBchfeld, Pulliol. Anal., Leipzig, 1877, p. 1021. 
I Cornil uniJ Ranvier, Prei'is d'Hisloiogie Patliol., Paris, 1B70, p. 1028. 
American Ed., ISSU, p. GIS. 

i Bttitk, in vol. xv, Ziemswn's Cvtloiiailia, Sew Yorlt, IS74, p. 373, 
|[ Litlen, Chnrif^ -Vnniiltn, I. iv, p. 30. 
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described marked proliifrafioii and desquamation of the epi- 
thelium of the glomerulus itself, as well as of the capsular 
epithelium in a case of scarlatina. 

But Langhans* has quite recently funitghed the moet com- 
plete and thorough account of the changes in the Malpighian 
body yet published. I have already made use of Langhans's 
paper in my account of the histology of the Malpighian body. 
It will be remembered that there are, according to him, three | 
seta of cells contained in it, viz., the celts forming the liniu) 
of the capsule, the epithelial cells covering the glomcnile or 
rapillary coil, and the nuclei of the capillary vessels. Langhatis ' 
was unable to convince himself of the existence of the stellate 
elements which Axel Key described as connective tissue cells, 
nor of the presence of any connective tissue within the capsule, 
except the ndventitia of the vas nfforens, which cxtcndetl only 
as far as the branching of this vessel. But of the three sets of 
cells described by him all share in the patholt^ical procfsses 
of the kidney. 

First, as to the epUh^Uum of the capmife, it exhibits iu its | 
slightest degrees of alteration, such as occurs in a congestion of ' 
the kidney, a simple overgrowth of the cells, so that instead 
of being flat they are more t-omiwrable to the epithelial lining 
of the tubules in their convoluted portion. The nncleua is 
larger, oval, and fills the cell almost completely. This degree 
of alteration occurs in any of the forms of Bright's disease. 
Increase in the number of cells, resulting in stratifie<l layers, 
is a much more rare occurrence, hut Lnnghans luis seen it in 
acute nephritis where there were hiemorrhages within the cap- 
sule. Here the Malpighian body is elongated in a. direction 
parallel willi the axis of the medullary rays. This is due to 
the presence between the capsule and the glomerule of a eres- 
ocntic mass of cells, of which the thickest portion is opposite, 
or nearly opiKisite, the point of entrance of the vas aflerens. 
In the spaces between the layers of these cells, which are more ' 




t, Theodore, L'eln;r die Verinderungen der Glomenili bf^ 
Nephrili)' nplnl tinigen Beinerkuiigen ilticr die Enlaleliung der Filiri 
Cylinder, Virebow's Areliiv, Bd. 7B, 1879, 8. 86. 
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or Jess fpilhL'Ioid in shape, are found smaller iiml larger 
lymphoiii rails. More freijiient than this extreme degree is 
)>artiul tliiekeniiig iif the capsular epithelium. 
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With regani to the effect of this proliferation upon the func- 
tion of the kidney it is not unlikely that by exerting a pressure 
upon the capillaries of the glomeriile it diminishes the (quan- 
tity of urine seiireted, especially as in Langhans's cases such a 
diminution occurred, and especially also as proliferation of the 
mteriititial tiseue in conti-aoted kiilney is attended by an opposite 
reeult; and alterations of the epithelium of the tubules are 
not neceBsnrily attended by such resulLt. The hajmorrhnges 
which sometimes occur in the Malpighian hotly where these 
alterations exist, Langhani^ would locate, not in the capillaries 
of the glomenile itself, but in those of its capsule, since the 
blood is not found on the surface of the gloraerule, but be- 
tween the layers of the thickened capsular epithelium. 

Next, as to alterations in the ff/omeruk-qiitltel!um, it is 
found that in inflameil kidneys the epithelium is not so readily 
removi'J in slircfls, but rather in isolated cell elements; in 
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Other words, the cement substance uniting llie cells seems to I 
be flisfiolved, and the cells are probiibly also less closely ad- 
herent to tlie capillary loops. The cells themselves are very | 
little altered, in some instances swollen; and when this ia the 1 
case, the thicker nucleate*! portion of the cell is exclusively 1 
involved, and forms prominent button or clublike processes, 
which are attached to the convexity of the capillary loop, 
sometimes by a broad base, and sometimes by a delicate J 
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pedicle. This may separate completely, leaving the free nu- 
cleated portion as an independent ceil between the capsule and 
the glomerule. Although the numl>er of these is usually 
small, they may be so numerous us to enlarge and change the 
shape of the Malpighian body to an oVal whose longer axis is \ 
parallel with the medullary rays and nearly ,3 mm, {f\j inch) 
ill length. These cells are even sometimes found between 
the lobules of capillary vessels which make up tlie glomerule { 
90 as ^uite distinctly to separate them. 

This condition, so fur as the swollen state of the cells is con- 
cerned, is not infrequent. Ijiinghans has never failed to see i 
them in (tonnection with the large white kidney. He also 
found It iu a single case of acute nephritis along witli marked I 
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haemorrhages from the glomerule and conspicuous thickening 
of the capsular epithelium ; also in a slight degree in granular 
atrophy of the kidney. On the other hand, in five cases of 
scarlatinal nephritis he failed to find any considerable swelling 
of the glomerule-epithelium. A single case of large white 
kidney, with hypertrophy of the left ventricle, attended during 
life by a very copioas (4000-5000 cc, 133-166 f5) highly 
albuminous urine and numerous casts. Langhans thinks a 
good deal of light has been shed upon it by this condition of 
the glomeruli, in which alone the case differed histologically 
from other large white kidneys. To this he thinks may be 
referred the extraordinary increase in the quantity of urine, 
while the condition itself may be compared to a desquama- 
tive catarrh of the mucous membrane, which is in like manner 
attended by the exudation of a highly albuminous exudation. 
He does not, however, venture a decided opinion, since he lost 
the most favorable opj^ortunity for investigating the condition 
of the capillaries. I cannot myself comprehend why such a 
proliferation should increase the quantity of urine, but would 
rather expect that it would operate similarly to the overgrowth 
of the capsular epithelium to compress the glomerule, and thus 
diminish the quantity of urine Secreted. 

.Finally, as to changes in the capillary nuclei, according to 
Langhans these are by no means so rare as the silence of 
modern literature on the subject would lead one to suppose, 
although for their recognition more careful investigation is 
necessary than for the recognition of either of the two already 
considered. To this end complete isolation of the capillaries 
from each other and from the epithelium is essential, and Is 
accomplished by means of dissection with and without artifi- 
cial injection of the vessels. Even by low amplification a dif- 
ference is observed between these Malpighian bodies in which 
the capillary nuclei are altered and those in which there is a 
proliferation of the epithelium. The glomerule is enlarged 
(.2 to .36 mm., yj, to ^\ inch), and fills closely the entire 
cavity of .the cajisule, appearing, especially in the fresh 

ooDdition^ as a compact intensely clouded mass. But in hard- 
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ened prepapatiotia its peculiar sulHlivibions are easily recognrza-l 
ble. The epithelium of the glnrnenile us a rule exhibits^ 
simply swelling, especially the nuclear portion, as well as I 
marked extension of the single cells whose convexity has s 
radius considerably louger than normal, correspond iiig to th»1 
increased lumen of the capillary. The capillaries thcutselvesfl 
are increased in diameter to .03 mm, (j^ inch). After r^l 
moval of the epithelium of the glomerule, the lumen of tbel 
cajiillaries is found more or !e«8 occupied by a cloudy, finetyi 
granular substance, which sometimes contains a few and oome-l 
times a large number of minute fat-drops, takes up carmine^ I 
dears up and swells somewhat on the addition of acetic acid^J 
In it are found numerous small round nuclei, ,006 tol 
.008 mm. {ti'bb *<• stVf i"i'IO '" diameter, exactly similar . 
to the normal capillary nuclei, and quite ditforent from the 
large oval epithelial nuclei. They are se[>aratcd from each 
other by a distance equal to half their own diameter. That 




these nuclei truly lie in the finely granular mass and are J 
not adherent to the capillary wall, is s«-n at points of J 
rupture, or still better on pressure, when nuclei and 8m 
granular matter wclt-up without breaking np into single e 
These capillaries are siill |)crvious to bloo<l, but a high^ 
pressure than usual is rcqniriMl to fill them, even then with buff 
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partiul sua'es-s. TJie exti^me rcsktancu results in a flilatatioii 
of the vas aflereiis outride of the Malpigliinn cajieule and of 
the afFerent arteries, Lenghaiis found the diameter of tlif 
former vetee! from a boy twelve years old who diwl of acute 
neiihritis, .06 mm, (^t}^ inph) in diameter, Uie normal in an 
adult being .014 to ,02 mm, (tAt '" tsVb inch). From 
this resistance also result extravasations of blood into the 
capsule through the walls of the first brandies of the vas 
afferens. Later, this finely granular mass appears to fuse 
more Intimately with the membrana propria of the capilhiry 
wall and acquires the same optical properties as it. This 
proeess, although apparently indejMsndcnt of the nuclei of the 
cnpillarv walls, Langhaiis calls " proliferation of the capillary 
nuclei." He also remarks that evidence is wanting as to 
whether the colorIes.s corpuscles share in the process. 

As to the circumstances under which these alterations occur, 
Langhans has never found them absent in the large white kid- 
ney, all the glomeruli beiug affected. He has also found them 
in acute nephritis, in one case along with proliferation of the 
capsular epithelium. Upon scarlatinal nephritis he had, how- 
ever, made no observations. In granular atrophy the altera- 
tion is absent as a rule ; it may be present, however, as a stage 
preliminary to contraction. 

The influence of this uuclear prnliferalion of the capillaries 
upon the secrption of urine is difiicult to determine in conse- 
<]Heiice of important alterations in the other elements of the 
kidney. It is verj' probable that it may cause a dinuuution 
in the quantity of urine secreted, and in this Bartels agrees 
with Langhans. 

After carefully examining this subject I cannot but think 
that the proliferation of capillary nuclei is the same condition 
as that described by Klebs as a proliferation of the nuclei of 
the interstitial connective tissue of the glomcrule, but which 
LdiDghflns has been unable to dis<x)ver. Kiebs's drawing in his 
Paihofoffieai Anatomy, p. 646, is very coarse and difBcult of 
interpretation. Both authors describe a nuclear proliferation 
imbedded in a granular matris, but while Klebs puts it nut- 
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side of the bloodvessel.*, Langlians puts it within. The 
question is by no means an eusy one to settle, and I would i 
not pretend to deeide which is eorrect. I have ciireftilly ' 
6tiidie<l preparations in whieh lliis nuclear proliferation in the ■ 
glomerule was marked, but by the optical means at my ilLsposal 
could nut decide upon their esact scat. Ileasoniug from the ' 
fact that they were accompanied by a general nuclear prolif- 
eration in the situation of the connective tissue elsewhere ia 
the kidney, it would appear likely that they should occupy ■ 
it here in the glomerule. But Ijonghons's work seems to have 
been carefully done, and the ditficulty of artificial injection aa 
well aa the dilatation of the afferent vessels point to the cor- . 
redness of his views. Further researches are necessary to 
settle the question. In either situation the proliferation would 
necessarily have the effwt of diminishing or suppressing the 
secretion of urine. 



SymphmJt and Course of Acute Pnrfwiiymnlona Ki-ph-Hls. 

The mode of onset of acute nephritis is not uniform, but 
among the symptoms earliest noliccd is slight swelling or 
pufSness in the face, below the eyes. This (e<]ema rapidly ' 
extends to the upper extremities and trunk, and thence, if the 
disease does not abate, into the lower extremities and ab- 
dominal walls. In the mate, the scrotum and prepuce are 
favorite seats of swelling. I have known the latter in a little 
child to be so great as to obstruct the passage of urine and re- 
quire catheterization, and that of the scrotum to result in 
sloughing. The great serous sacs are the last to fill with fluid 
in acute nephritis, although in bad cases ascites not unfre- 
quently occurs, while there may also be transudation into the 
pleural and pericardial cavities. The degree assumed by the 
general anasarca b sometimes enormous, resulting in the ex- 
tremest distortions. The eyes may be actually closed by the 
Bwelling, and movement of the lower limbs rendered almoet 
im|>ossIble. I>ro[)By docs not always follow tlie order here 
named. Much ilcpends ui»on the jmsition of the patient. 
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Thus if lie be upon bLs feet, the latter may be the fii-sL to swell, 
or if lie he lying in the recumbent position, the back may be 
the sent of tht Srst swelling. 

Si 111 ulta neon sly with, and sometimes earlier than the drop- 
sical symptoms, is a diminution in the qwintittf ami alteration 
in the ijiuUity of the urine. The former may amount to actual 
suppression. The latter is manifested by alteration iu color, 
q>ecific gravity, sediment, and chemical composition. 

First, as to color, instead of the normal amber or lomon-yel- 
low hue, the urine presents, if acid in reaction, as it always is 
in thisdiseaeewhen freshly passed, a peculiar »moke-hiie, d\ie to 
the presence of a small amount of blood. This i)eculiar hue is 
ditScuit of fnrdier description, although once recognized in 
always remembere<i. As stated, it requires an acid reaction 
for its production, and the same urine alkalized presents & 
brighter red color. The smoke-hue also becomes rod if the 
quantity of blood is large, which is not ofYen the case ; hut here 
again the i)eculiar tint returns if the bloo<l is allowed to sub- 
side. If the urine is very smalt in quantity, and there is niucJi 
sediment, the former Is turbid, and may have a brownish tinge. 
The bloody urine of acute Bnght'a disease disappears sooner 
or later lieforc the other acute symptoms subside, am] mny 
reappear. 

The li^HTifc grnvity of the urine at first is higli, 1025 to 
10-10, [Mirtly due to the diminished quantity and partly to the 
admixture of blood. Tiater, if the symptoms abate, the s{>ecitic 
gravity diminishes with the increase in the quantity. Or if 
' the disease lasts for any length of time, or passes over into the 
chronic form, a similar reduction iu weight occurs; this may 
result in a specific gravity of as low as 1010. 

As to chemical compoiiition, the chief alterations is in the 
preoence of albumen. This Is generally large, the urine often 
solidifying on the applii^iition of heat and acid, while it con- 
stantly contains more than half Its bulk. This albumen is 
derivcil in part from the extravasated blood, and in part is a 
result of the Inflammatory action. 

I have already referred to the carelessness of expression often 
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used in indicating the quantity of albumen. Thus it is said 
that albumen is 50 or 75 i>er cent, wlien thia proportion of (lie 
fiulh testtti is intendeil. In point of fact it is rare that more 
than a half of one per cent, of albumen is found in acute ne- 
phritis when accurately determined by gravimetric measures. 
These are rarely used on account of the time required for theip 
use. Pains sliould, tlierefure, be taken to indicate exactly what a 
iutendal. The actual amounts of albumen found in acute ne- 
phritis, though relatively large, may l>e as low as .2 of one per 
cent. Bartels reports a (ase in which the albumen reached 
1.525 per cent., or 12.962 grams (200 graius) in twenty-four 
hours. 

Next in importance is the reduction iu the amount of urea, 
which is invariable until convalescence sets in. The degree of 
diminution is, on the other hand, quite variable. There is a 
good deal of range, within the limits of health, in the quantity 
of urea eliminated in twenly-four hours — from 20 to 40 grams 
may be admitted in the adult. In a case reported by Dickin- 
son the amount declined to .72 grams (1 l.I grains) in twenty- 
four hours; in another, by Rosenst«iu, to 1.4 grama (21,5 
graius) ; in another, by Bartels, to .8 of one per cent, (normal 
.015 to .03). More frequently the amount is retlueed to one- 
fourth or one-half the normal. Such diminution, if large, is 
of the gravest importance, as some of the most serious symp- 
toms depend upon It. 

In general it may be said of the other normal constituents 
of the urine, uric aoid, phosphoric and sulphuric acid, chlorine, 
etc, that tliey arc all diinlulsbed, but no clinical significance 
attaches to such diminution. 

As to sediment, the urine of all. cases of acute parenchyma- 
tous nephritis deposits a sediment which in the early stages, 
at least, is copious and brownish or reddish-brown In hue; 
later it may diminish in amount and assume a lighter color. 
Mieroscopical examinal'um reveals tliis deposit to be made up 
mainly of i«st8 of the uriniferous tubules, free cells from these 
same lubuleii, blooti-eor|mscles, red and t»torless, and very 
constantly crystals of uric acid, tdgethcr with granular urates. 
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The ca-tte include the varieties known as epitlielial casts, blood 
caatB, liyaline casta, and dark granular casts. The hyaline 
ousts are prgbabty pure fibrin. The epithelial consist of the 
rame material, to which epithelial ccllsof the tubules and blood- 
corpuscles have become attached. The epithelium thus at^ 
taehed, as well as that which is found free in the urine, is 
variously altered, Some of the cells arc merely the seat of 
cloudy swelling, others are decidedly granular, while others 
again are converted into compound granule-cells, or exudation 
cells, by complete fatty degeneration. The latter iriilicate 
such extreme derangement of nutrition from pressure, re- 
moteness of the cell from its blood supply, or other cause of 
loss of balance between the nutrient and nufriendum, t}iat fatty 
metamorphoyis occurs. Casts containing a few oil-drops may 
also be present ; but much oil is not found until the case has 
continued for some time, in fact become chronic. 

Acute parenchymatous inflammation of the kidneys is rarely, 
if ever, so intense that suppuration results; bo that pus is almost 
never found in the urine from this cause. There may be an 
increased nundwr of leucocytes which have passed through the 
capillary walls into the tubules during the inflammatory process, 
and thence down the tnbulcs with such urine as may be secreted, 
but the number is rarely so great as to constitute pus, I, at 
least, have never known it to occur. The blood found in the 
nrine doubtless comes from the ruptured bloodvessels of the 
Malpighian glomerule. 

Along with the diminished quantity of urine is often met a 
disposition to frojuent micturition, the efforts at which are 
only partially successful, resulting in the emission of from 
a few drops to a tablespoonful. This frequent desire to pass 
water is a purely reftes symptom, the bladder being fif* from 
disease. It stimetimes precedes, in point of time, all other 
symptoms. 

The tmhiof jiei-vous gffmptotns usually known as iiramic, 
and ascribed to the accumulation of excrementitious substances 
in the blood, does not invariably present itself. When present, 
however, it adds a phase of gravity which dare not be over- 
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should, tliorefiire, be always on llic alert to recog- ■ 



lookcfl. Vi' 
nhc them. 

The first of these usnally observed is drowsinens, which may 
be siulileti or gradual in its onset, and may be slight or pro- 
found. From the latter d^ree the transition is easy to the ] 
next symptom, that of coirta, whieh is indeed nothing but a 
profound sleep from which the piitient may or may not tte I 
temporarily aroused. Alternating with the latter may be epi- 1 
leptoid convulsions, which are the most alarming and dangerous 1 
eymptcim of Brigbt's disease. This is not always the s 
sion of these symjitoms. Convulsions most frequently succeed | 
drowsiness, but as often precede coma, and tliey may occur i 
without being preceded by drowsiness while the child is play- i 
ing and to the unsuspecting jiarents convalescing. Indeed 
there may be no suspicion of Bright's disease whatever until , 
convulsions suddeuly seize the child and possibly continue i 
with alternating coma, and no return to consciousness until 
death closes the scene. Drowsiness, in like manner, may be 
the first symptom of the renal disease to attract attention, 
others l)eing overlooked or possibly even altsent. The eimvul- J 
Biuns exhibit every grade of movement, from the slightest ] 
twitching to the most violent e}>i!eptiform spasm. 

ImjMtirmait of vision or actual blindness suddenly occurring J 
ie another symptom of acute nroemia, which sometimes super-' I 
venes upon other symptoms of unemia, or it may Itself uslier I 
in the unfortunate (.^amplication. This blindnes-*, it must bt j 
remembered, is something altt^ether different from that which 
is the rrenlt of organic retinal changes, which are rare in acute i 
nephritis, hut common in some of the chronic forms. The I 
exact fsiuse of this blindness, in acute uncmia, is as yet nndc- J 
termined. 

Hetidadte and irTiUd/dUy of temper are occasionally t 
unemia, while nausea and vomUing are not inJ'rcfiuent. Tbey J 
show themselves at different stages and in different degrees. 
When vomiting accompanies scanty or siip|iressed urine, the 
vomited matters sometimes exhibit a urinous ixlor, the elements 
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of urine, more particularly urea and its derivative, ammonium 
carbonate, being thus supplementally eliminated. 

Itching of the akin is another symptom sometimes present 
in unemia. It is probably due to the irritant action of the 
urea upon the nerves of the skin as it is being supplementally 
eliminated by that organ. That such increased elimination 
takes place is attested by that rare, but still unquestioned oc- 
currence in which the entire integument is covered with a frost- 
like coating which has been found upon analysis to be crystals 
of pure urea. 

Another rare symptom of unemia, which belongs rather to 
the uraemia of chronic renal disease, is asthvia, urccmic asthma 
as it is called. This is a true asthma, a spasmodic contraction 
of the bronchial tubules, accompanied by the usual labored 
breathing, which occurs in paroxysms, most frequently at 
night, and which break up with the appeiirance of copious 
frothy secretion just as in the ordinary spasmodic asthma. 
The view that these attacks are ursemic in origin is sustained by 
Bartels,* Diekinson,t and Allbutt,J but denie<l by Rosenstein. 
They are to be distinguished from paroxysms of dyspnoea due to 
oedema of the lung, which u not infrequent in acute nephritis, 
by the absence of the fine, moivSt rales which attend the latter; 
and from other conditions involving the lungs and pleura, by 
the absence of the physical signs present in these conditions. 
Of course it is not impossible for nephritis to happen to an 
asthmatic whose attacks would then occur as before, indepen- 
dent of the ursemic cause, or might be increased in frequency or 
rendered more unmanageable by the latter. 

The symptoms of acute parenchymatous nephritis which 
have been detailed are those which mav l>e considered most 
essential to its recognition. There are, however, others which 
are less peculiar to it, or occur also in other diseases. These 
should be referred to in order to give completeness to our pic- 
ture. 

* Bartels, op. citat., p. 111. 

t Dickinson, op. citat., p. 177. 

J Allbutt, British Med. Joiirn., September, 1877. 
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One of these is fever. It would be expected that in inflam- 
matioD of the kidney, as in intlammation of aiiy organ, there 
would be fever. 8uch is the case. But two circumstances 
i>onibine to make tliie symptom of Httte dlaguoelic value. In 
the first place, it is of itself not very marked, and in the second 
there is verj- constantly fever in scarlatina to which it is so often 
superadded, and the increment thus resulting is not sufliment 
to demark it from such variations in temperature as the orig- 
inal disease Itself is 6ul>ject to. Of course, the fever of an acute 
idiopathic nephritis, resulting from exposure to cold, would be 
more promptly noticed, but here, again, there is nothing dis- 
tinctive about it. 

I'ain over the region of the kidney is another of these symp- 
toms. It is more frequently absent than present, and when 
present it is not great. More frequently it may be elicited bv 
strong pressure. When present it may radiate from its central 
Beat to the groin and surface of the thigh. 

Again, acute nephritis, after scarlatina, may be ushered in 
by foiniting, which is prolwibly the rcbiilt of a reflex irritation 
of the stomach, and is quite independent of that which has 
l)een referred to as the result of uricmia. Obstinate drrangf 
mml of dlijedion may result from the same cause, which is 
particularly manil'e&ted when an attempt is made to use solid 
food. 

On the other hand, some of the best-known and most con- 
stant symptoms are sometimes wanting. This is the case with 
dropsy, which ia occnsionally absent, especially in cases fol- 
lowing diphtheria. But still more remarkable are those very 
rare cases in which albuminuria and casts, one or boih, are 
wanting. This unquestionably happens in grave cases, for 
short periods of time, but has never been known to exist 
throughout a case where examinations have been repeated and 
continued. Bartels, during an epidemic which prevailed in 
1853-64, mrt a feic caaea in which <lroj)itif «rf in after miurlit 
fcitr, nJtbough Uie unnr patised by the pailctUa canlained no «/- 
butneii. In all these cases very little urine was secreted, in 
one, only two tablesjKwufuls in the twenty-four hours; irrj/ 
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«oo» afteneardit a vtore aburtdant excreUon of bloody urine ait 
in, while the dropsy increased and the cases pussed through the 
course of scarlatinal nephritis. Henoch reports a case, whicli 
is quoted by Bartels, wlierein a boy of twelve, three weeks 
nAer having had batrlatina, was ndmitted to the Charite, in 
Berlin, with a>ilcnia of the faee and scrotum. His urine was 
scanty, acid, dcposite<l a sediment, but was free from albumen. 
The microsco|ic "revealed no elements which would indicate 
the existence of a nephritis," the sediment consisting entirely 
of nmorplious urat(« which disappeared on the application of 
heat. During the next two days the ccdemii increased, but 
the nrine remained unchanged. At the end of this time, at 
night, he had a violent convulsion followed by unconscious- 
nesH. The next day the urine, drawn off by ciitheter, contained 
8 large amount of albumen and hyaline casts beset with fat- 
gninules. He died two days later and tlie autopsy revealed 
well-marked parenchymatous nephritis in both kidneys. In 
another case of anasarca after scarlet fever, deiscribed by He- 
noch, the urine for two weeks sometimes contained albumen 
and sometimes not. The only explanation of those cases 
is that suggested by Bartels, that in the spread of the ne- 
phritis over the organ, portions become involved to the extent 
of actual 8uppre»iion of urine while others remaining healthy 
secrete the only urine which enters tlie bladder. Of course 
such a thing would be impossible if the entire area of both 
kidneys is involved, which ordinarily happens sooner or later. 
Here we must iiave either entire suppression or albuminous 
urine. It is possible also that in acute nephritis we may have, 
temporarily, albuminuria without easts, and caste without al- 
bnminuria, but such conditions must be very temporary* and 
exceptional ; and the statement of M. I'hillippe, referred to by 
Dickinson as quoted by Jaccoud, that of sixty patients affectetl 
witli scarlatinal dropsy, there ivas not one in whom there 
was albuminuria is simply absurd. I have already shown 
(p. 59) bow In convalescence the albumen may disapi^)car 
before tlie casts contained by the tubules had all escaped. 
Od the other hand, the proj>ortion of casts varies greatly ; 
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generally quite numerous, tliey are soaietimcs scanty. Albu- 
men, although also varying in amount, may generally be said 
to be abundant, notwithstanding the small gravimetric per* 
cenlage alludul to. 

There arc no symptoms by which the alterations In the Mal- 
pighian corpnsoles whicJi have been descrilied under the term 
glomerulo-nephritis are recognizable. We only know that 
they are most frei^ueutly found in those dying of acute ne- 
phritis, and that in such cas-i.-s suppression of urine is a con- 
stant symptom, while Ibe ooeurrence of this symptom is well 
explaiue<1 by the liittologiLail changes which the Mulplghian 
body has sufi'urcd. 

The dwalion of acute nephritis is ver>' variable — from a 
few days to miiny months and even years. The former clusa | 
of cases are usually fatal, for very few which recover do so in i 
a few days. The most rapid usually require a month. As to | 
the eases of longer duration, the possibility of recovery at any 
time cannot be denied, but nothing is better determined than 
that the longer the dnmtion the more difScult tliecurc. Of 
course such cases cannot be siH)ken of as acute. An interest- 
ing question presents itself: Where shall we draw tlje line of 
demarcation between acute and chronic |>arenchyniatous ne- 
phrilU? A good histological landmark would seem to be the 
superadd itioii to parenchymatous changes those of the inter- 
stitial ti.-«ue, that is, the presence of intertubular nuclcation. 
But this, too, may occur at n very variable jwriod. It has been 
observed as early a.s at ten weeks, but I should not call a case 
chronic tliut had lasted for this length of time. Perhaits six 
mouths might l>e consiilcrt'^l u suitable period, as by this time 
intertubular changes are probably established in all casvK, 



Oimplicatlong, 

These are not numerous in acute as compared with chronic 
Bright's disease, and some which arc des«^'ril)ed as complications 
arc not really such, but locid M-niptoms. Thus, tnicma of Ihf 
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lungs occurs as a part of the general tendency to dropsy, and raay 
be a grave symptom resulting in death by suffocation. It is not 
the result of an intercurrent bronchitis. Pneumonia, on the 
other hand, is an occasional legitimate complication. Inflam- 
mation of the serous membranes is more truly a complication, but 
not every case in which there is effusion into a serous cavity is 
of such a nature. Such are, again, local dropsies. But inflam- 
mation of serous membranes is rather more prone to occur, 
while the exudate is apt to assume a purulent character, thus, 
also, increasing the gravity of the case — indeed causing its fatal 
termination. Pleurisy is the most frequent form of this in- 
flammation, pericarditis next, and peritonitis next. 

Hypertrophy of the heart is not a frequent complication o^ 
acute nephritis. It is a well-recognized one of chronic Bright's 
disease, and is ascribed by some to the impurity of the blood 
and consequent resistance of the arterioles to its admission into 
them, and by others to the resistance to the movement of the 
blood through the diseased kidney. In either event time is an 
essential condition to its production. It is not, therefore, until 
the kidney disease has existed for some time that it can ordi- 
narily occur. Hence in true acute nephritis it would not be 
present. If, however, the disease be much prolonged, so as to 
become subacute or chronic, it may present itself. It occa- 
sionally happens, however, that the hypertrophy occurs earlier. 
Thus Dickinson reports a case recognized at eight weeks, and 
confirmed by post-mortem examination at ten weeks, in a 
child of seven years. In children the heart hypertrophies 
more rapidly than in adults. 

Allusion has been made to the gastric symptoms which very 
commonly attend acute nephritis, especially after scarlet fever. 
Dr. Fenwick* and Dr. Wilson Foxf have shown that these 
are associated with organic changes in the structure of the 
stomach. Dr. Fenwick characterizes these as gastritis, as 
evidenced by increased vascularity of the mucous membrane, 

* Fenwick, Samael, The Morbid States of the Stomach and Duodenum , 
1868, p. 177. 
t Fox, Wilson, Medico-Chirurg. Transac, vol. xli, p. 361. 
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distension of the tubes by a confused mass of celU and gran- 
ular mutter, and occasional thickening of the Ijusemcnt mem- 
brane. To these Dr. Fox has added thickening of the iutcr- 
tubular tissue. 

Notwithstanding the frequency of convulsions in acute ne- 
jiltritis, strncturul alterations in the brain are almost unknown. 
Apoplectic effusions do not occur in most cases, probably 
l)ecaiise of the comparative structural integrity of the blood- 
vessels of the brain in the young, in whom the disease maiDly 
occurs. 

In like manner the blindness which not infret[uently occurs 
OS a symptom of uriGmia, is unattended by retinal changes, nor 
does that condition known as albuminuric retinitis occur in 
nciite parenchymatous nephritis except with the extremest 
rarity. 

lyiaffnosw. 

The diagnosis of acute parenchymatous nephritis is ordi- 
narily quite easy. The previous history, the usually easily 
recognizable cause, the suddenness of the attack, the scanty 
and bloody urine with its high eppcific gravity, the copious 
albuminuria, the blood aud epithelial and dark granular easts, ' 
the blood -corpuscles, free epithelium and compound granule- 
cella in the urine, — these are a combination of symptoms 
which admit of only one interpretation. At a later stage, the 
absence of one or more of these symptoms may somewhat 
increase the difficulty, but it is scarcely possible to err If those 
which remain are duly considered. It must be remembered 
al-w that an acute aindition, such as this described, may 
supervene upon any one of llie chronic forms of Briglit'g 
disease to be de8cril»ed. 

It is very desirable for the sake of treatment that the renal 
complication caused by ."Kurlet fever sliould l»e recogiiizetl at 
the earliest possible moment. To this end the test of Dr. Ma- 
homed for minute traces of htemoglobin which are present in 
the prc-albuminuric stage of scarlatina will lie found invalu- 
able, provided his views are sustnine<l. According to him, the 
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first result of the high vascular tension which forma part of 
the nephritic process, is the transudation of a minute trace of 
hsemoglobin, before the albumen makes its appearance. In- 
deed the test is inoperative when albumen is present in the 
urine. Dr. Stevenson's modification of the test,* acknowl- 
edged by Mahomed to be the more brilliant in its results, is 
performed as follows : To a drop or two of urine in a small 
test>-tube, add one drop of the tincture of guaiacum and a few 
drop? of ozonized ether ; agitate, and allow the ether to collect 
at the top. If hsemoglobin be present, the ether carries with 
it the blue color that is produced, leaving the urine colorless 
below. The discovery thus made, according to Dr. Mahomed, 
oflen enables the practitioner to avert the inflammation by a 
brisk purge or copious sweat. The test will also respond just 
after the albumen has disappeared, as well as just before it 
shows itself. Saliva, nasal mucus, iodine in minute quanti- 
ties, all strike a blue color with tincture of guaiacum, some 
without and sonie with ozonic ether. Their presence should 
therefore be guarded against. 

Proffno»i8, 

• 

Grave as is justly considered this disease, recoveries from it 
are numerous, and the prognosis is generally favorable. Even 
without treatment cases are known to have recovered, and 
much may be accomplished by a judicious treatment. The 
prognosis should, however, always be guarded, as insidious 
causes may produce death when it is least expected. Among 
the most important of these is ursemia, and I can best illustrate 
my meaning by narrating a case : 

•A child about five years old had an imperfectly developed 
attack of scarlatina, which was considered simple sore throat, 
and he was allowed to go out of the house in winter weather. 
Dropsy supervened, and the mother carried him to a horaoeo- 

* Dr. Mahomed's original test may be found in the author's Manual on 
the Practical Examination of Urine, 3d ed., ISSO, p. 73. 
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piitli, who failed to appreciate the condition or its cause. He 1 
prescribed, however, directiug the child t^i return. He did , 
90 several times, growing constantly more oedeniatoue. I 
was finsilly ask(.-d to visit him, wlicn I found enurmous 
oxlema tJiroughout the body, A little cxaniinatiuii satisfied 
me as to ita cauae. The smoky urine was highly albuminous, 
almost solidified on use of heat and nitric acid, utid contained 
blood- and epithelial casts, with numerous blood -corpuscles. 
He was placed on appropriate treatment, when the dropsy and 
albumen diminished. He was a, wilfnl boy, and his indulgent 
parents again allowed him to be exposed to cold. The dropsy 
incrcase<l, and the albumen as well. So great was the cedema 
of the prepuce that his urine had to l>c drawn, and so difBcult \ 
the intrmluftion of the catheter that it was finally allowed ta 
remain. The scrotum was also enormously swollen, and 
sloughing ensued. Under appropriate treatment, however, all 
these symptoms subsided ; the catheter was no longer required, , 
the albumen rapidly diminished, and the quantity of urine was , 
fiufSoiently abundant. I saw him at 2 p.m. of a Saturday, and 
believed hira to be convalcsrent. Between five and six of the 
same evening, after slight vomiting, he became suddenly un- 
consdous. I did not reach him for several hours; but all i 
efforts were unavailing, and he died at one o'clotrk following, i 
Very careful questioning of the mother elicited that he i 
seemed a Utile di-ovny on the previous day, but was particu- I 
larly bright on the afternoon in which coma supervened. 

Bartels says that death from unemia has never occurred in 
his es]>erie nee, except when the disease has resulted from scar- 
latina or diphtheria; but Biokinnon narrates a fatal cuse re- 
sulting from exposure, in which death wa^ preceded by coma 
and other symptoms of evident urromic origin.* 

Pulmonary oedema is another of these causes of snddeo 
death, the patient drowning as it were in his own secretions. 
Its onset is characterized by shortness of breath, frothy expec- . 
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toration, and abundant small r^les. Purulent exudation into 
the serous cavities may also precipitate death. 

The symptoms of gravest import are therefore those of 
ursemia, manifested in any one or all the various ways, the 
presence of any of the complications alluded to, and especially 
suppression of urine. Cases should not, however, be despaired 
of even when there is complete suppression of urine. My 
friend Dr. Wharton Sinkler reports a case of recovery in which 
there was suppression of urine for five days, following scar- 
latina.* Always, however, suppression of urine is the gravest 
of symptoms, and death generally ensues within a couple of 
days after it sets in. The possibility of sudden death should 
always be borne in mind, and mentioned to the relatives 
of the patient, although the number of cases in which this 
occurs is not very great. Of course the longer the duration 
of the case, the less the likelihood of recovery. 

Treatment, 

There is no doubt that many cases of acute nephritis re- 
cover while the conditions of re^t, quietude and warmth are 
maintained. And it is further certain that, whatever other 
means of treatment are used, these three conditions are abso- 
lutely necessary to recovery. A patient with acute Bright^s 
disease, therefore, whatever its mode of origin, should be put 
to bed, kept quiet, and warmly covered. 

I should seldom, however, be satisfied with this mode of 
treatment alone. The selection of other remedies will depend 
somewhat upon the severity of the case. If the urine be sup- 
pressed, diy cups, or in severe cases, cut cups to the loins, will 
so divert the blood as to permit a relief to the stagnation which 
always exists in the acutely inflamed kidney. These cups 
should be followed by a warm, moist poultice to the same 
r^ion, which, indeed, should be used under any circum- 
stances, whether the cupping is necessary or ncft. Poultices 

* American Supplement to the Ol)8tetrical Journal of Great Britain and 

Ireland, Dec, 1878. 

8 
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should, therefore, always be resoi-ted to, and if the symptomft'l 
are at all severe, — that is, where there is complete or almost f 
total suppression of urine, nausea, huidaehe, or deliriui 
should be preceded by cupping. Although at first thought 1 
it would seera that the kidneys are quite remote from the J 
seat whence the blood is immediately removed, it must bs I 
rcDiembered that we are relieving the blood prps.'nure in the I 
lumbar arteries which come off from tJie aorta near the renal J 
arteries, and thus divert the blood from the latter. Uudei 
all ordinary circumstances, dry-cupping is sufBcient; cut- ] 
cupping should be reserved for the most extreme symptoms, I 
where the strength of the jjatient has not been previously I 
reduced. Some care must, however, be exercised in the i 
of dry-cupping, lest we defeat its end. The object of dry- I 
cupping, as justly observed by Dr. G. Johnson, is to facilitate 1 
the movement of the blood through the capillaries into the | 
veins, — to draw the blood rapidly ihroiigli the part, and thus I 
relieve the pressure of the blood in Ihe rcual vessels. To do I 
this, the cups must be removed as soon as there is a decided I 
redness, and placed on another i«irt in the vicinity. Byallow- I 
ing them to remain too long, the blootl is stagnated in the \ 
capillaries, its onwarfl movement prevented, and there is, there- ] 
fore, no derivation of blood from the involved organ. 

The above means have for their object the direct relief of the I 
congestion of the kidney. But this is not the only indication 
while tlie kidney is congested. The congestion, in some ia- 
etances, is altogether due to an excess of work tlirown upuQ it 
in consequence of suppressed or delieient action of the skin, 
and in all cases the carrying out of the natural function of the . 
organ tends to increase any existing congestion. Can the kid- | 
ney be in any way relieved of this functional irritation ? Are J 
there any organs, in other words, which can supplement the I 
kidney? The bowels and skin are such organs, A second < 
indication, therefore, is to increase the action of these. 

First the bowels. Purgafivm are useful in aiding the relief I 
of congestion as well as to secure a corapleraental act of socre- f 
tion, and for these purposes they should always be employed. 
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But the reason for which I early employ a purgative is not 
more for either of these objects than to promote tlie action of 
other remedies, a purpose which applies not only to the treat- 
ment of Bright'sdiseafic, but also to that of all diseases. It is 
a well-known fact in the al»sorption of ftuida, Wue out by the 
phenomena of oemosifl, tliat this does not take place rapidly 
when the bloodvcs.-icla are congested and there is a slowly- 
moving current. The well-known experiment of Magendle 
beautifully illustrates this. This consisted in injecting into 
the peritoneal cavity a colored fluid, which at first was not ap- 
preciably absorbed, but which, on opening a, bloodvessel, dis- 
appeared rapidly before his eyes. The treatment of any case 
of acute Bright's disease is therefore well commenced by the 
use of a cathartic, and after ita effect the pj-ompt action of otiier 
remedies may be looked for. Indeed, it is almost UM.'less to 
sdminister any reroedlea before some action is obtained from 
the bowels, as they will be many hours in producing their 
effects; whereas after such influence tliey will be as many 
minutes. For these purposes an aperient should lie given 
early in ordinary cases of acute Bright's disease. The purgative 
most suitable for this Is a saline. A simple dose of bitartrate or 
sulphate of potassium, of magnesia for children, or citrate of 
magnesium, or epsom salts for adults will be sufficient. The 
indication is to get a. watery stool as soon as possible. In view 
of the fact that the stomach Is often sensitive. It is desirable 
to use an aperient which Is not nauseous or irritating, and 
to this end, some one of the delicate eflervesging preparations 
SQ common In modern pharmacy may be used. 

Next, or simultaneously, we have to promote the action of 
the skin. This Is favoi-ed by the malntenancv of warmth and 
avoidanceof cold, alrciidy insisted upon. But we are not con- 
fined to these protecting meaatires. The skin may be made to 
do the work of the kidney Itself, and thus one of the most 
alarming dangers of Bright's disease, uriemic Intoxication, 
averted, while at the same time the congestion of the kidney 
is also relieved. 

The class of remedies which pro<hice this action are diojiho- 
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rdies; and, of thesimpk' remetlics, none is lietter than the ordi- 1 
narysweet spirit of nitre, especially if it be combined with nea- 
tral mixture and small doses of tpeeaciianha. If more active I 
measures are required, some one of the preparations ofjaborandi 1 
may be used; the dose varying with the effect it is desired I 
to obtain. If moderate diaphoresis only is desired, doses of] 
from ten to fifteen drops of the fluid extract may be given to i 
adalta every two hours, and increased, if necessary, until the j 
effect is brought about. To children, five to fen drops may be } 
given in the same manner. The further use of this iiTi|Kirtaiit 1 
remedy, and its active principle, jti'/ocar/Mrt, will be again r^ j 
ferred to in treating the effects of urtemia. 

Another method of accomplishing the same end is by warm ' 
bnthx, or, Wtter still, by the so-called warm or cold jJat-k, 
in which the paticTit is wrapped in a wet sheet and then en- 
velojicd in a sufficient number of blankets. Perspiration is 
thus copiously induced, and when thus caused, is agreeable, 
and never attended by the faintncss which sometimes followa 
the use of the hot-air bath, — another means of accomplishing 
the same end, which will be further considered under the 
treatment of chronic Bright's disease. In an orrlinary severe I 
ca.se of acute Bright's diseusCi a single pack of this kind will 
remove all symptoms which may cause anxiety, and happily 
inaugurate the convalescence, while it may be repeated daily, 
if necessary. 

Nothing has been yet said of the use of c/iHrriif*, which ar^ J 
perhaps, the first means thought of by most practitioners iitJ 
the treatment of Bright's disease, acute or chronic, and, ; 
doubt, in many cases they deserve an early consideration. 
Yet the propriety of their use has been much dispute*], and tH J 
first thought there would seem to be legitimate objection I 
them in the treatment of acute nephritis; for with the idea of 
increased secretion of urine is generally aasociate<l that of an 
increased flow of blood to the kidney. And the question 
□atumlly arises, shall a kidney already congested and inflamed ] 
be further jeo]«irdii!eil by crowding more blood into it? 

On the other liaiid, it \* well known that convalescence lu a 
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t^asc of acute Bright's disease which has been left to recover 
without trcalmeDt is always ushered in by a moat copious 
diuresis. Thifl is usually explained by the fact that urea 
itself is a decided diuretic, as may be shown by injecting it 
into tlie bloodvessels of any uiiimnl, — an operation whieh is 
followed by copious diuresis. lu the early stages of Bright'a 
dieeasc the urea and other organic constituents are retained 
in the blood, and when the circulation through the kidney 
btt-onies free, they exert their! diuretic action. It will be 
obeerved, however, that this takes place only after the circula- 
tion becomes free, and it must be looked upon, tlierefore, not 
so much as a cause, as a result of au improvement in the 
condition of the oi^n. Nevertheless, to facilitate such a 
condition of affairs as copious secretion of urine, and with it 
the elimination of tha'ie effete matters the accumulation of 
which constitutes the chief danger of Bright's disease, — une- 
mia, — can only be considered desirable if it can be done with- 
out exciting congestion of the kidney. 

The secret in the proper use of diuretics lies in the selection 
of such as effect their object without producing a stagnation ; 
and such there are. To understand this properly, it must be 
recalled that the secretion of urine is largely a process of filtni- 
tioij, a process of etiueezJng out the water and dissolved ele- 
ments by pressure from behind, and that this is accomplished 
in the Malpighian bodies by the agency of the arterial pressure 
and the force of contraction of the heart. It nmst be remem- 
bered that there are two sides to the renal capillary circulation, 
an arterial siile and a minoua side. The first consists iu the 
aS^rent arteriole, and the capillary ball contained in the di- 
lated end of the convoluted tubule, and forming with the latter 
the Malpighian body; ihe second, of the capillary network 
formed by the splitiing up of the efferent vessel after it leaves 
the Malpighian capsule, and closely embraces the convoluted 
tubules. The area of this is great, and the movement of the 
bloo<l slow. As a consequence, a condition favorable to in- 
creasing the blood-pressure in the Malpighian body exists. 
Such pressure is obtained by increasing the force of the heart's 
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contraction, or increasing tlie arterial pressure by the iDtroduo- 
tion of fluids witliin the bloodvessels. The effect of this is lo^ 
produce a more rapid filtration ; that is, more water is squi 
out from the bloodvessels into the Malpighian capsulcSfl 
whence it is carried downward ia the tubules. Now, whntevei 
remedies iucreiise the force of the heart's action, or the arterial' 
pressure by absorption of fluids, will increase the amount 
water thus filtered out. Such remedies are digitalis, the i 
lines, and diluent drinks generally, — digitalis by increasing; 
the force of the heart's action, the salines and diluents by in- 
creasing blood -pressure through their absorption. 

Digitalis is certainly the diuretic moat to be relied upon, and 
when combined with the salines, freely diluted, affords a power- 
ful lever for good. It is necessary, however, to have a reliable 
preparation, and unless one is sure of the quality of the tincture, 
it ia best to use a freshly prepared infusion. At the same time 
it is also true that much smaller doses of the tincture are 
usually given than of the infusion. Thus, of the latter, fSss. 
is often administered, equivalent to three and three-quarter 
grain?), while eight minims or sixteen drojw of the tincture, 
equivalent to one grain of the powder, are considered a full 
dose, a discrepancy which must account for at least a portion 
of the diminished effect of the tincture. Digitalis should 
therefore be given in sufficient quantity, — fSss, to f 5i of the 
infusion to children, and fSij to fjss. to adults, — repeat^id 
every three hours until an appreciable effect is produoed on 
the rateof the pulse, when it should be diminished. Not unt3 
then can we look for a diuretic action. Digitalis, when thtW' 
administered, should, of course, be watched, and the patient 
should Iteseen twiceaday until an effect is produced. I prefe 
to give it at first alone. Of the salines with which it may be 
combined, acetate, citrate, and bitartnite of potassium are to be 
preferred. Their diuretic action doubtless depends upon the 
impetus they give to the osmosis of fluids which hold them iu 
solution, thus increasing the arterial tension and contributing 
to the flushing of the kidney. To adults half a drachm of 
these may lie given every two or three hours freely diluted. 
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because water itself is an excellent diuretic ; ten grains to chil- 
dren as often. There can be no doubt that an increased filtra- 
tion of water into the Malpighian capsules aids the separation of 
the organic constituents in the second capillary network referred 
to, both by facilitating osmosis, and by washing out from the 
secreting cells of the convoluted tubules the organic matter 
already excreted by them. 

Another admirable diuretic combination, including all of 
these elements, is Trousseau's diuretic wine, which consists of: 

Janip. contus, 3^ 

Pulv. digitalis, 5U 

Pulv. Kcillsp, 3J 

Vin. xerici, Oj. 

Macerate for four days and add 
Potas. acetatis, 5^U* 

Express and filter. 
S. Tablespoonful three timet a day for an adult. 

By such means as these, after the unloading of the blood- 
vessels by the action of a purge, we may greatly serve our 
patient by diuretics. 

On the other hand, turpentine, cantharides, copaiba, and 
the class of diuretics which produce a congestion and stagna- 
tion of blood in the second or venous capillary network, are 
mischievous, and should not be employed. 

Infusion of digitalis may also be used in the shape of fomen- 
tations. Cloths wrung out in hot infusion of digitalis and 
laid over the abdomen of the patient, have been known to 
produce diuresis when all other measures have failed. But 
this is not likely to be called for in mild cases. 

The diet of patients with acute Bright's disease, while it 
should be nutritious, should be of the simplest and most easily 
digestible character. The irritability of the stomach in this 
disease has been alluded to, and it is important that it should 
not be excited. Milk may be considered the typical food, not 
merely because of its easy assimilation and nutritious character, 
but because there is abundant testimony to prove that albu- 
minuria diminishes under its use, while the proportion of urea 
contributed to the blood is less than by animal flesh. While 
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solid aDimal food ta not to be recommeaded, (here is no res 
why ftDlmul brotlis and beef teas should be [irecludcd, pro- I 
vided it is desirable to break up the monotony of a milk diet. | 
nice and farinaceous prepanitious generally, are suitable ad- I 
Juvants to the milk diet. The combination of lime-water, and | 
still better of earbonated water with milk, should not be ovei 
looked in the treatment of tlie sensitive stomaeli. 

TreatRumt of Acute Ui-cemia. — The alarming and dangeroim I 
character of tlie symptoms of this condition lead nie to a sep- I 
arate consideration of the measures required in their treatment. J 
The treatment whicli has just been described is such as would I 
be called for by an ordinary case of a^ute nephritis of a decided I 
charaeter. The tendency of it will be to prevent the rcttnlion j 
of those effete matlera, whatever their precise nature, which i 
constitute the essence of uraemia, while it is not intended to | 
reduce the )tatient by seereting and pui^ing. But notwith- 
standing all of our eSbrU in this direction they sometimes fail, 
and we are calletl upon to contend against convulsion or coma, 
or more frequently both in alternation. How shall tiiej- be 
met? The indication has already been explained. It Is the 
retention of effete nrea and its allits which causes the urtemia. 
These must therefore be gotten rid of. The kidneys are not 
acting and the secretion of urine is suppressed. There remain 
therefore but the bowels and skin to operate upon. But the 
patient is unconscious and cannot swallow voluntarily. Such 
remedies must therefore be used as do not require his co-o(>era- 
tion. These are crolon oil and etatenuni. Of the former two 
drops, slightly diluted with plain oil or glycerin, or in case 
of extreme necessity undiluted, may be introduced into the 
mouth, whence it is quickly absorbetl. lis operation may bo 
facilitated by a rectal injection. Of claterium a quarter of a 
grain in powder may be introducerl into the mouth. 

In like manner the skin may be made to suttstitute the ac- 
tion of the kidney. At the present i]ay jaborandi is the most 
efficient agent by wliich to accomplish this. The most con- 
venient method is by subcutaneous injection of its active prin- 
ciple j/iloc(irp!>i. For an adnll oue-tliiiil of a grain of the 
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dissolved muriate thus administered, is generally sufficient to 
excite the most profuse diuresis and salivation within half an 
hour. Should it not, the dose may be repeated. In the 
absence of pilocarpin the freshly prepared infusion of jabo- 
randi may be injected into the rectum, with almost equally 
prompt results. Care must be taken to keep the bulk within 
limits lest it be rejected. Four ounces of hot water may "be 
poured upon a drachm of jaborandi leaves, and when suffi-* 
ciently cool strained and injected. The doses here referred 
to are intended for adults. My friend Dr. Horace Williams 
has used the fluid extract in suppository, with excellent results. 
A fluid drachm may be inspissated and put into a single sup- 
pository. They should be reduced in size, for children, suit- 
ably to the age. 

I have never seen any of the extreme prostration which is 
said sometimes to result from the use of jaborandi. There is 
undoubtedly a feeling of weakness and relaxation after a copious 
sweat from this as from other causes, which may be combated 
by stimulating and supporting measures where they can be 
applied, but under the urgent circumstances here supposed this 
needs not be considered. Dysuria is said to occur occasionally, 
resulting from jaborandi. 

Should these measures produce their physiological results of 
purgation and sweating, without relief to the uraemic symptoms, 
they may be repeated in four to six hours. 

The hot-air bath, warm-wafer bath, and warm pack which 
were our sole resources for these purposes before jaborandi 
and its preparations came into use, may still be used if the 
latter fail or are not at hand. The hot-air bath is easily 
used. A tin pipe two or three inches in diameter with an 
expanded extremity under which a spirit-lamp is placed, while 
the other end is placed under the bed clothing, will answer 
the purpose very well. An ordinary rain-spout may be used. 
The warm pack or bath is not so available in acute ursemia 
because of the unconsciousness of the patient and his inability 
to help himself. Sometimes even the hot-air bath fails to 
make them perspire, and all efforts seem unavailing. 
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Under tlicsc clrcumstauces I sliotikl not hesitate to take a I 
small quantity of blood from the arm for the relief of unemio 
convulsions and coma, provided the patient is not too feeble. 
No oue donbta (he efficiency of bleeding in puerperal oonvul- 
fiions, and if puerperal convulsions are ura^mic as I believe they 
mainly are, then bleeding should be of service in the ur 
convulsions of acute Briglit's disease. My friend, Dr. Hiram ' 
Con»n, of ConsholHJcken, Pa., is the only physician I have ' 
known to bleed ill the convulsions of acute nephritis after scar- 1 
latina, but he informs nie that he has done so with great ad- 
vantage. I wish to be clearly understood, I do not advocate 
bleeding for the cure of the nephritis. It is simply sugg 
as a rational measure for the relief of ihe convulsions when 
Other measures fail. 

The hydrate of chloral should not be forgotten ; indee<] it is 
one of the most valuable remedies for convulsion, and should 
be one of the first measures tried. In the case of an adult, 
a drachm may be injected into the rectum in solution ; fifteen 
to thirty grains for a child. Its use is sometimes followed by 
the promptest favorable residts. 

The use of opium requires to be alluded to. The caution 
which had always been suggested in its use I believe to be, in 
the main, a wholesome one, and I should prefer to produce 
hypnotic, sedative, and antispasmodic eifects by chloral and 
the bromides whenever it Is ix)SBible. I am sure I have seen 
death accelerate<1 in one case of previously unsuspected chronic 
Bright's disease, in which large doses of opium were exhibited 
for another purpose, — overdoses, in fact, hut quite insufficient 
of themselves to produce the fatal result, which was preceded 
by urEemic stupor. After death the urine wa9 drawn by a 
catheter and found to be albuminous, and a post-mortem ex- 
amination revealed a contracted kidney. It b well known that 
Professor Loomis, of Kew York, treats with apparent success 
casesofurasmic convulsions with hyjKiderraic injections of lar^ 
dosesof morphia (one-half grain or more), doses which I would 
fear to use under ordinary circumstances in the absence of 
renal disease. 
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Treatment of Complications, — Complications should be treated 
by remedies called for by such conditions independent of the 
renal cause. , Effusions into the pleural cavities and abdomen 
are often best relieved by paracentesis, or aspiration; pneu- 
monia and bronchitis by counter-irritation. 

These same measures which have been detailed, excepting 
the general bloodletting and chloral, may also be employed in 
the treatment of suppression of urine or of obstinate dropsy 
without ursemic symptoms, with such modifications as circum- 
stances may suggest, due regard being paid to the strength of 
the patient. They will be further referred to when discussing 
the treatment of the chronic forms of Bright's disease. 

Sooner or later also, in the treatment of acute parenchyma- 
tous nephritis, supporting treatment is rendered necessary to 
repair the losses which the blood suffers by the albuminuria, 
and to some extent also by the depleting measures of treat- 
ment. These effects should indeed be anticipated by proper 
diet, tonics, quinine, especially iron, wine, malt liquors, 
whiskey, or brandy as indicated. These measures will also be 
more particularly alluded to in the treatment of chronic Bright's 
disease. 



URlQflT S DISEASE. 



SECTION VI. 



CHRONIC PARENCHYMATOUS NEPHRITIS. 



Ls kidaeri. 



; chronic dilTugi) 



CHROSIC PARENCHYMATOUS NEPHRITIS 18 A CHRONIC 
HYPERPLAKTIC PROCESS IN THE KIIINEY, WHICH HAS PIS 
ESSENTIAL AND PRIMARY SEAT IN TUF, EPITHEI.IDM OP THE 
TUBDLES, BUT IN WHICH INTERSTITIAL CHANGtS OP THE 
NATURE OP NUCLEAR PROLIFERATION ARE AL.SO MORE OR 
LESS CONSTANTLY PRESENT. 

Efloloffi/. 

Tlie etiology of chronic parenchymatous oephritis cannot 
always be traced. While it is frequently a simple continuation 
of a process which begins as acute parenchymatous nephritb, 
more frequently it originates de novo. To the former cat^oiy, 
scaHatina and pret/nancif contribute the greater numl>er. Of a 
certain number of the second category, the causes are undts- 
coverable. HuhHual exposure to cold and moisture, doulitless 
produces some cases. Residence in damp houses may thus 
cause it. Chronic auppuraiion, such as occurs in bone dis- 
ease, phthisis, tertiary syphilis, psoas abscess, etc., arc among 
the causes of this, as well as of the lardaceous form of chronic 
Bright's disease. 

Long-continued exposure to malaria is now a reoogniaed 
cause of chronic parenchymatous nephritis. Indeed, Bartels 
says that next to chronic suppuration it is the most frequent cause, 
but I Imve never myself been able to trace a case to this cause. 
Dr. S. C. Buscy, of Washington, D. C, presented a paper at 
the sc^ion of the Amerimn Medical Association, in 1880, on 
"Malaria as a cause of Brigbt'a Disease in Children." T. 
Koike published a case of nephritis from malaria, in the Tokei 
MedioilJiiurua/, March 27th, 18«0. 

Although alcohol is not a common cause of chronic paren- 
chymatous nephritis, yet 1 cannot but think that the chronic 
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nephritis which we find in confirmed drunkards, those who 
are always saturated with whiskey when they can get it, owes 
its presence to the latter agent. To be sure it cannot be denied 
that the exposure to which these outcasts are subjected, may 
be the cause. 

That mercury is a common cause of chronic nephritis, as was 
believed by the older physicians, is denied by Bartels, who bases 
his denial upon the most extended experience in the use of mer- 
cury for syphilis in the hospital at Kiel. 

In all the modes of origin of chronic nephritis the rationale 

would seem to be that some noxious agent in the blood, whether 

introduced from without or retained there from deficient action 

of the skin, produces the alteration in the kidney by a slow 

but constant irritation of the epithelium which attempts to 

remove it. 

Morbid Anatomy, 

There are two distinct stages in the morbid anatomy of 
chronic parenchymatous nephritis, if the disease is of sufficient 
duration, viz., the stage of enlargement, or the large white kidney ^ 
and that of contraction, or the fatty and contracting kidney, 

I. Stage of Enlargement. — There are few more striking ob- 
jects in morbid anatomy than a typical example of the large 
white kidney, as the product of this stage of chronic parenchy- 
matous nephritis is called. The kidney is large, smooth, white, 
or slightly tinged with yellow ; weighs generally from seven to 
ten ounces, but is often much heavier. It is usually doughy, 
sometimes elastic in consistence. 

Tlie capsuky which may be thinner than in health, strips off 
easily, but occasionally drags a little of the parenchyma with 
it When the smooth white surface thus uncovered is examined, 
the little capillary circlets bounding the lobules in the normal 
organ are in some places indistinct, in others conspicuous; the 
same is true of the stellate veins of Verheyn. Numerous 
yellow specks are seen scattered over the surface. Haemor- 
rhagic extravasations are also occasionally present, but very 
much more rarely than in the acute form. Alongside of these 
the greater translucency of more nearly normal areas results 
also in a mottled hue. 
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On sectttm it is at once evident that the eQlargement resides 
altogether in the cortex, which is at the same time markedly 
ancemic, its intense white contrasting strongly with the pink hue I 
of the cones, which, though paler than in health, are much leas 
so than tlie cortex. Closer examination of the cortex reveals 
the same yellow specks found on the external surface. They 
contribute, with similar alterations less decidetl, to form a 
series of dull white striie which alternate with somewhat 
broader translucent strife radiating towards the surface; the 
former correspond to the area of the convoluted tubules and 
Alalpighian bodies, — the labyrinth, — the latter to that of the 
medullary rays. In consequence of extreme swelling of the 
masses of convoluted tubes which dip down between the cones, 
as seen in longitudinal section, there may be produced the 
same sheaf-like distortion of the latter which was referred to 
as sometimes occurring iu acute parenchymatous nephritis. 

The [wlvis of the kidneys in chronic parenchymatous nephritis 
is thesetit of catarrhal swelling and a slight decree of hvpenemia. 

MiniUe Change. — MicroscO[>ic esamiiiation of thin sections 
shows the involvement of both tuhea ami itUerlubalar sultstance. 
Turning our attention first to the former, many are found 
choked with granular cells and the granular debris of cells, caus- 
ing them to ap[>ear, under the microscope, as black opaque liiiea 
by transmitted light, very similar, indeed, to the tubes in acute 
nephritis. In other situations the tubules are filled with fat- 
globules and cells in a state of fatty degeneration. Again, the 
two elements are combined. In places the lumen of the tubes 
is preserved, in others not. In other situations the eells 
are nearly normal. The parts presenting a yellow tinge are 
those in which the fatty elements have replaced the normal, 
and this is the composition of the yellow s{>Gcks already alluded 
to as visible to the naked eye. They reorient a coil of tu- 
bules filled with oil-drops or fatty cells.* 

Here, again, certain tubules contain casts, usually of the waxy 

• Very great dilfereoceH are noted in different kidneys in the unotu 
oil pmeni in the cells, wliieli hnvc never been HntJsfui^Iurily cxplsined. Dick- ' 

inson say B the It' 11b liave g renter icndeney to l>e fatty when cold i» theca 
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kind. Sometimes, imleetl, they are very numerous. Riirely 
htemorrhngic extravasations are alo toiind iu the tubules. 

The ixtpilltiries of the cortex arc eompletcly or nearly empty 
of blood, wliioh haa been expressed from them by the dis- 
tended tnlmlef. To this, it need hardly t»e said, is dne the 
extreme whitencs of these kidneys, whence the name by 
which they are known. The Malpighian capillaries are 
subject to the changes already descrilied, of proliferation of 
capillary nnclei; so, too, tlie alterations of the epithelium of 
the glomeruli there described may also be present as well aa 
those of the cajwular epithelium. From the first would re- 
sult thickening and more or less opacity of the car-illary ivall.s. 
The muscular walls of the afferent arterioles are fiometime? 
hypertrophied, and the vessels dilated in consequence of the 
resistance to the entrance of blood Into the glomerule, but 
general arterial hypertrophy is not constant In this stpge of 
the disease. The intertubular capillaries and veins present 
no changes except those already referred to aa the result of 
the compression by the distended tubes. 

The malullary eoiws in chronic parenchymatous nephritis 
are more altered than in the acute form, but the changes in 
them are cjuite secondary in importance, and their microscopic 
appearance is scarcely altoreil. Tliey are sometimes a little 
paler, owing partially to a granular and fatty alteration in the 
cells lining the straight tubules, and partly to the presence of 
similar cells pushed down from the convoluted tubules above 
them. On the other hand, they may even be slightly deeper 
in hue from congestion. The straight tubes of the cones as 
well as the looiied tubes of Henle often contain waxy casts. 

In chronic parenchymatous nephritis the intn-^tUial tiattii^ 
is always altereii, and, it may be said, proportionately to 
the duration of the disease. It has already been said that 
any cuse of parenchymatous nephritis, sufficiently prolonged, 
13 attended by a hy|>erplasia of connective tissue cell.s, al- 
though it is dilficult to say when this overgrowth I)egin8. 
Langhans reports* a case in which death, occurring five 
weeks after the appearance of the first symptoms directly 
* Loc. ciwt., p. 105. 
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traceable to a thoroiigli wetting, the stroma was markedly 
thickened. And in a case of Dickinson's already alluded i 
to, intcrtiibiilar cellular formation, "though approximating I 
aa miirli to pus as to fibre," was found within six wodce of ] 
the outset. Again, rases of much longer duration may l>e e 
tirely without it. Interstitial fibrosis may, however, be en 
sidenid aa a superadditlon of chronlcity, and wherever 
case is distinctly chronic it may be inferred, with t< terable ] 
certainty, that it is present. 

The interstitial change is generally conceded to be the result 
of the long-continued hypenemia. But it will have been 
observed that it does not usually make its appcjirauM until 
the primary hypefEeraia begins to decline, and although the 
latter may contribute, in a degree, yet I am iuclinetl to think 
it is rather the result of a secondary liyperEemia, induced by 
the irritation of the cellular accumulations in the tubules. 
These act as foreign bodies and induce interstitial hyperplasia, 
just as the cheesy collections excite interstitial hyperplasia in 
the lungH, where catarrhal products in the bronchial tubules 
are always, sooner or later, attended by interstitial change. 

In this overgrowth the thickness of the tral»eculie of tiwme 
between the tubules varies extremely, being sometime so slight 
as to be discoverable only on microscopic examination of thin 
seclionB ; at others it is appreciable to the naked eye. 

Minute examination reveals the thickened trabecule to con- 
sist of numerous round and oval nuclei, between which may 
be a homogeneous or more or less distinctly fibrillated intercel- 
lular substance. 

II. The Hluge of Atrophy — TIte Faittf and Contrading 
Kidney, or the Large Contracting Kidney. — The interstitial new 
formation alwve referred to possesses all the characteristics of 
new connective tissue formed elsewhere. It invariably ex- 
hibits a tendency to contract, and in doing so, it gradually 
distorts the shape of the previously cnlarg&l organ, while it 
obliterates also a variable quantity of its tubular structure. 
The degree of this distortion varies greatly, increasing with 
the difratiou of tlie process. The kidney continues as large and 
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even larger than the normal organ. It is, however, smaller 
than the large white kidney, uneven, lobulated, but never 
presents the hobnailed or granular appearance of the kidney of 
interstitial nephritis. Its capsule does not strip off easily as 
from the large smooth organ, but drags with it considerable of 
the tubular structure. The capsule removed, however, the sur- 
face of the kidney exhibits, between the constrictions, the same 
pallid speckled appearance, distinct stellate veins, eta, already 
described ; and on section the same enlarged ansemic cortex. 

Mkroscopicallyj sections exhibit the same alternation of 
groups of normal and choked tubules already described, along- 
side of other places in which the tubules together with the Mal- 
pighian boilies at their extremities are obliterated. Between 
them is found a large amount of interstitial tissue, and the 
Malpighian bodies are surrounded by concentric layers of the 
same. Even minute cysts, the result of obstruction of tubules 
by the constricting tissue, are found. These will be more fully 
described when we come to consider the contracted kidney 
of interstitial nephritis, with which also this stage of atrophy 
in chronic parenchymatous nephritis will be more carefully 
contrasted. 



It not infrequently happens that along with the changes 
constituting chronic parenchymatous nephritis, are found, to 
a certain extent also, those of lardaceous disease. Thus in a 
large white kidney, the Malpighian bodies will often strike the 
mahogany red reaction with iodine, characteristic of this con- 
dition, although the alteration may not be recognizable by the 
naked eye. Occasionally the alteration may even affect the 
afferent and efferent vessels. This secondary amyloid change 
is ascribed, by Dr. George Johnson, to the exhaustive drain 
which is constituted by the long-continued albuminuria, such 
drains, as will be more fully coasidered under lardaceous dis- 
ease, being the common cause of this disease of the kidney. 

9 . . 
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Symptoma of Chrome Parenchymatous Nephritis. 

Thtrt' are few distinctive syraptoms of dironic parenchyma- 
tous nephritic, but by a tboruiigh investigation of tlie case in 1 
all itsi l>ciirings a diagnosia may generally be made. 

I^ropgtf is, bowever, at most always present, and it is very apt 
to be general, at least involving the subcutaneous ronnective \ 
tissue generally — the face, bauds, feet, legs, tliighs, and trunk. 
The serous sacs also fre(iuently contain fluid, almost ahvaya is 
severe cases. But dropsy is not alwaj-s thus general. It may 
be confined to the exireinitics or to the face, and in a case now 
under my obaervatiou, where the diagnosis is |ieculiarly sus- 
tained by the characterietics of (be urine, the dropsy is confined , 
to the scrotum, which is enormously swollen, while there is no 
(edema elsewhere. It is not impossible that drnyHiy may be 
entirely waiiting, but as a rule no symptom is more constant, 
and none gives the jratieut so much inconvenience, as this one . 
of dropsical swelling. His 1^ and thighs are Iwit-e their nor- 
mal dimensiouti. They are so heavy he cannot lift them, while 
they are often excoriated, and moist with exuding scrum, and 
smarting with irrilation. Very frequently, as the result of 
spontaneous rupture of the skin, the dtsciiarge of serum is pro- 
fuse, paturating the bedclothing, and even dropping niton the 
floor; occasionally, also, with relief to the patient. I 

Another very constant symptom is ancrmta, ])roducing a 
peculiar translucent waxy appearance, which is really very 
characteristic when presint in marked tlegree, and is often alone 
sufficient to suggest the disciisc. But there may be very slight 
d^rccs of it which are not at all jjeculiar. 

Again, the dehUity of those suffering with this coiiditiou i 
very striking. If able to walk at all, they soon get out of ' 
breath, are immediately exhaustetl. Locomotion is often im 
jMiseible in cousequence of the extreme swelling, even if the j 
strength otherwise permit it. 

Now if such a patient be questioned, and it be found that he 1 
took cold three or four months previous, following which i 
mediately was uotetl this ilropsy, which did not disappear, or { 
which disappeared and returned ; or if it Ite found that he bad' 
scarlet fever some months or even years previous, following 
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which there had been swelling which had been raore or less 
continuous^ — if these points are made out the diagnosis is easy. 
For it has been a case of acute parenchymatous nephritis which 
has become chronic. If, however, there be no such history, 
but an insidious beginning, traceable to any one of the causes 
. named, or to no cause, the case is not so clear. But the urine 
affords additional symptoms. 

Condition of the Urine in Chronic Parenchymaious Nephritis. 
— The urine is diminished, but somewhat variable in quantity, 
pale in color, of low specific gravity, highly albuminous, and 
deposits often, but not always, a copious white sediment. 

First, as to quantity. This, as stated, is diminished, but 
quite variable, ranging from 300 to 1200 cc. (10 to 40 oz). 
It is, however, seldom suppressed, as it sometimes is in acute 
nephritis. The quantity of urine also increases as the patient 
improves, or as the stage of contraction is entered upon, so that 
it may even exceed the. normal. 

The specific gravity, notwithstanding the small quantity of 
urine, is less than the average of health. It varies somewhat, 
inversely with the quantity of urine, but the most usual range 
is from 1008 to 1015. 

The albumeny while also large, varies as to its percentage 
amount with the quantity of urine passed — from 1 to 5 per cent., 
or from one-half to seven-eighths the bulk of the urine tested. 
The variation in the 24 hours' quantity of urine should always 
be remembered. This is particularly important in testing the 
value of various therapeutic measures, some of which, by in- 
creasing the quantity of water passed, diminish the percentage 
of albumen without diminishing the 24 hours' quantity. This 
is often overlooked. The amount of albumen lost in the urine 
is sometimes enormous. It has even occurred that the per- 
centage proportion of albumen in the urine has exceeded that 
in the serum of the blood from the same patient. Bartels 
accurately determined the 24 hours' quantity in several cases 
under his observation, and found in one instance an average 
of 17.36 grams (267.85 grains) daily, for the last month 
of the patient's life; in another an average of 15.28 grams 
(235.76 grains) daily, for two months; and in a third 10.04 
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grams ( 1 65 grains), fur six months. The last lost 6R04 grama^ 1 
or alwut 18 pounds troy, in a period of 27 months. Froral 
this may be appreciated the enormous drain upon tlie system by J 
this " Iiipmorrhage " of albumen. The quantity of albumen has J 
very little effect upon the specific gravity. Indeed, the lighte 
urines are generally those which have the larger amount of albnJ 
incn, because highly albuminous urines contain little urea. 
- '■ The t-opioua while gedimenl is made up of variously granular 1 
casta, among which the dark granular are conspicuous by tlieir 1 
numbers and aize, and especially their width. There are also I 
found oil-casts, and casts containing entire and fragmentaiyJ 
epithelial cells, which arc also granular and oily. Finally,yel- 
low waxy casts are also found. These, which are also gener* J 
ally of larger diameter, are of especial value in indicatingvfl 
the chronic nature of the disease. Citsts generally incraaasf 
in numbers with the progress of the disease, being at first lee 
numerous. Tliey are not, however, always thus numerou^fl 
being indeed sometimes ivanting. Much granular debri^I 
similar to that making up the black granular casts, and prob-1 
ably therefore derived from the disintegration of epithelium^ I 
is also found free in the urine. 

Leucocj-tes are also often very numerous in the sediment of 4 
chronic parenchymatous nephritis, while red oorpusclca, a!- I 
though occasionally present, are much leas common. 

The sediment, when mixed with the urine, gives the latter a 
turbid, dirty appearance, which is sometimes iJermaneot, bufc 1 
when the sediment has subsided the supernatant fluid istolcra--! 
biy clear. 

The normal oonstltuenfs of the urine are genfroHg (fiinin-'l 
ithed in quantity. The most imjiortant of these la urra. TnJ 
the reduced amount uf solids, and psirticnlarly of uren, tlie r 
duced specific gravity is due. And although the quantity <^,l 
albumen is large, and must therefore increase somewliat tbi 
sjiecific gravity, such increase is not ordinarily sufficient ) 
compensate fur the decline. 

The above statements with r<^rd to the urine are borne oafej 
by my own experience ; but Bartels, who has added so much to 1 
our knowledge of chronic nephritis, adds Bomo others appar^r 
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ently at variance with them. I desire, therefore, to make 
separate luention of thcni. He states that at the height of the 
disease, when the smallest quantity of urine is secreted, the 
specljifr tjmv'dy is rtgularhj above the norma!,* He has fre- 
quently found the spetrifio gravity of such urine ak)vc 1O40, 
higher, consequently, than th^ s|»ecific gravity of the blood 
serum before it was secreted. This was determined by actual 
trial of the serum of the blood drawn from (he arm at the 
time. He also says the pro|Kirtiou of albumen to tlie specific 
gravity is a pretty constant one, r'mng an the apecijic grarity 
rises, and diminishing as the spetufic gravity falls-f I have 
already said that it is the urines of low specific gravity which 
contain more albumen, the low specific gravity being due to 
the small quantity of urea which these urines contain. He 
adds, however, tliat (he specific gravity of an albuminous urine 
does not by any means correspond with a certain fixed per- 
centage of albumen, while we are only justified in assuming 
that the percentage of albumen has increased or diminished, 
because the s|>ecifie gravity has risen and fallen, when the 
change in the latter takes place within a very short period, 
Further observations may remove the apparent discre|iancy. 

Notwithstanding the small proportion of urea which is ex- 
creted in this affection, uroMiia is rare, especially so before 
the stage of contraction is reached. And if it be asked why 
this should be, I know no better reason than that assigned by 
Bartels, that all Ihe physiological sources of uren production 
are tees active. The appetite aud digestion are bad, less food 
is taken, and thus the principal source of urea in the economy 
is cut down. Further, the nitro^nous tissues are wasted and 
tissue change is less active, so that the urea from these sources 
is leas produced. Furthermore, some of it may be stored in 
the abundant serum which occupies tlie interstices of the tis- 
sues and the serous cavities which share in the dropsy. 

Are there any symptoms by which we can recognize the 
stage of contraction, which takes place sooner or later, provided 
the patient lives? The most valuable evidence that this has 
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twcurred ih tlie presence of hy|icrtro|)hy of the left ventricle. 
Altliough llie possibility of an earlier hyi>ertrophy in children 
pnnnnt 1)6 tleniei), it is very seUloni that jt occurs in parenchym- 
atous nephritis prior to the stage of contraction. From this 
I wonlJ not have it inferred that I l»elicve the hypertrophy is 
cQuseil by the onntriwtion anil tbe consequent difficulty encoun- 
tered by the blood in its movement tiirougb the kidney. This 
was Traulw's view of tlm proiluetiou of hypertrophy of the 
lefl ventricle in the contracted kidney of interstitial nephritis, 
and 19 held by Bartels and others. I am inclined to be- 
lieve tiiat the hy^Krtrophy is due rather to tlie resistance to 
the movement of the poisonetl blooil througli the arterioles of 
the entire »'y.sleni, and not the kidneys alone. This was the 
original view of Bright, Dr. George Johnson has further 
sbnwn that this resistance results in a thickening of tlie nius- 
ctiliir coat of the bloodvessels, which still further augments 
their power to resist the heart. This contracts still more 
jwwprfully to overcome t!ie increased resistance, and beoomcs 
further hyi>ertrophied. -\s already stated, time is required to 
reach this stage, and by the time hy|iertrophy is developed eon- 
tpaction of the kiduey is likely to have occurred. I-iong dura- 
tion of the disease also afibrds presumptive evidence that | 
contraction lias taken place. This cannot always be a 
tainctl. But if a rase come under oliservation as a case of I 
Hndoiibte<I jwrenchymatous nephritis, and continues under o1>- | 
servatioii for a year or more, the process of contraction is likely I 
to have commene«l. 

The dropny diminishes and may disappear as the ataga I 
of eonlraction is entered upoit. So also the urine changes !■ 
itit pmiwrtics. The (|uaiitity, previously small, is increastx], i 
while the B|jecific gravity remains low ; the quantity of albu- I 
men is also much less than during the stage of inflamma- 
tion. In thesM? respect'' — absence of dropsy, lai^ amount of I 
urine, and small amount of albumen — it resembles the tnie con- J 
traded kidney of interstitial nephritis, with which indeed it J 
may \» confounded in the absence of a prpvious history. BiifcJ 
the casts continue numerous, nnd exhibit much the same char< 1 
aeter that they do in the stage of enlargement, although they I 
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too may become scanty ; and if we have not a knowledge of 
previous history the diagnosis between contraction secondary 
to previous enlargement, and primary contraction the result of 
interstitial nephritis, may be impossible. 

Urcemia is rather more common in the stage of contraction 
than that of enlargement, but still comparatively infrequent. 
When present it exhibits the symptoms already detailed under 
acute pare nchymatous nephritis. 

The duration of chronic parenchymatous nephritis is very 
variable. Many cases terminate unfavorably within a year 
after they have been established ; but I have one now under 
observation in the stage of contraction which I have known to 
exist for seven years. Another patient has just died who was 
under my care four years. Both of these cases apparently 
originated from cold. 

Complications, 

The complications of chronic parenchymatous nephritis are 
the same as those of acute. Q5dema of the lungs, bronchitis, 
pneumonia, inflammation of serous membranes are all liable 
to occur. Hypertrophy of the left ventricle is more common 
than in acute nephritis, for the reasons already referred to, 
but still very much lass so than in interstitial nephritis. 
Derangements of digestion are very constant, probably due to 
a more advanced stage of the structural changes described 
under acute nephritis. The acute blindness unattended by 
retinal changes, described as occurring in the uraemia of acute 
nephritis, rarely occurs here, while retinal changes are rather 
more frequent, but still uncommon compared with interstitial 
nephritis, under which they will be described. 

Diagnosis, 

The diagnasis of the inflammatory stage or stage of en- 
largement is ordinarily easy. The extreme pallor of the pa- 
tient, the diminished urine of low specific gravity, the very 
large amounts of albumen, the numerous dark granular, oil- 
and waxy casts of large diameter, free fatty cells and compound 
granule cells, especially if we are able to trace a history of 
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long duration, all point to the disea^. Aud if there is an an- 
tecedent history of §carlatiiia or ex|>0()ure to cold, pn^uaucy 
or long exposure, there can be no mistake. 

The syniptoiaa of amyloid or lardacooiis kidney very closely 
resemble those of the large white kidney, and it has been men- 
tioned that the same ciiuses are capable of developing both. 
Occasionally it is absolutely impossible to say which form of 
disease is present. It has usually been considered that if there 
is enlargement of the liver and spleen, or persistent diarrhtsa, 
and the cause is one which may pnwlm* lardiioeous disease, it 
ia certain that the latter condition exists ; but recent observa- 
tion has shown that the first two at least may be present, to- 
gether with all the causes and other symptoms which are 
regarded as favoring lardaceous disease, and yet the disease be 
parenchymatous nephritis.* As a rule there iB not so much 
dropsy in lardaceous disease, casts are more scanty, and gener- 
ally hysdine, though sometimes oil-casts are found. Some- 
times, too, the two forms of disease coexist, either as the result 
of the same tiiuse, or the iiniyloid disease may be the result of 
long-continued parenchymatous nephritis. 

The stage of contraction is more difficult of recognition un- 
less we have bad tlie case for some time under observation, 
and are able to trace its continuation with the stage of inflam- 
mation. The resemblauce to the contracted kidney of inter- 
stitial nephritis may otherwise be very close. But here again 
the alhuniiuuria is apt to be larger and the casts more numer- 
ous, and to include the numerous varieties mentioned instead 
of tlie siunty, small pale granular casts which attend intersti- 
tial nephritis. In the latter the quantity of urine exceeds the 
normal, while in the former, although the quantity i» larger 
than in the stage of enlargement, it is still within the normal. 

Pro;/nosls. 
The jirognosis of chronic jiareuchymatous nephritis ia un- 
favorable so fur as recovery is concerned. Most cases terminate 

■ Bee an uniile by Dr. Paul Furbringer, Ziir DiiigHose der atnyluidtn 
Entartung Jtr Merwi. Virehow's Ari'liiv, Bd. 71, 1877, b. 400. 
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unfavorably within two years after they are thoroughly 
recognized, and sometimes within a few months. Many cases, 
however, may be very much prolonged by treatment, and if 
prolonged to the stage of contraction the patient may be toler- 
ably comfortable for some time, seems indeed to have another 
lease upon life. But sooner or later the dropsy returns, and 
the patient dies of exhaustion. Or some one of the complica- 
tions, or possibly ursemia, intervenes to carry him off. Of the 
former, oedema of the lungs or of the glottis, and pneumonia, 
are particularly dangerous. In the stage of enlargement, 
ureemia, while it is of rarer occurrence, is also less apt to end 
fatally than in the stage of contraction. 

Treatment 

While it occasionally happens that spontaneous recoveries 
from acute nephritis occur, this is far from the case with the 
chronic form. Here the expectant plan of treatment does 
not suflSce. The patient with chronic parenchymatous ne- 
phritis, if left alone, grows steadily worse, and although 
measures of treatment may not frequently result in recovery, 
they very often, if judicious, cause marked improvement, and 
long avert the fatal end. 

There is always an intermediate stage between that of 
acute nephritis and the condition of the large white kidney, 
from which recovery often takes place, which calls for a modi- 
fication of, or an addition to, the treatment described for the 
acute, and which is indicated by an impaired quality of the 
blood, due partly to the gradual accumulation of effete matter, 
and partly to the drain upon the system of the large albumi- 
nuria. But, as it is a condition growing out of the prolonged 
presence of the disease, it is practically covered in the treat- 
ment of the chronic form, and requires, therefore, not to be 
separated from it. 

The chief indications in the treatment of chronic parenchym- 
atous nephritis are two : first to improve the quality of the 
blood, which has become ancemic and loaded with urea and 
allied organic compounds ; and, secondj to combat the symp- 
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toras and compliotions which form a source of great inconve- 
nience and danger to the patient. 

The first of these indications ia chiefly fulfilled liy tlie use of ' 
iron, saUa of quinia and strychnia, nourishing food and 
proper hygienic influences; and also by depurating the blood 
of its retained nrea. It may be laid down as a rule, to which | 
there are few c.\ceptions, that the coiiUiiuouh use of some one of | 
the preparations of iron is in<liinttHl. The well-known Ba- 
sham's mixture, really a »>lutioii of acetate of iron, and niade 
by adding to tincture of the chloride of iron, acetic acid and 
solution of the a«?tate of ammonia, has the advantage of at 
least tending to eliminate, while it aW strengthens.* But the 
tincture of the chloride of iron, alone, is a [wwerful agent, 
which is always accessible, and when combined with the sweet 
spirit of nitre, is perhaps as eflicient as the Basham's mixture. 
To cither, the quinia and strychnia salts may l>e added, if de- 
sired; while to the latter the infusion or tincture of quassia 
makes a compatible addition. 

With regard to food, while it is true that an abunilanee, 
and of good quality is desired, a question has properly arisen 
as to the propriety of using the highly nitrogenized substances, 
as animal flesh. It is now well determined that the urea 
formed in the blood and eliminated in the kidneys is derived 
chiefly from the azotized elements of the food, and that the 
Diore nitrc^nous food we consume the more urea accumulates 
in the blood, which the kidneys in their disal>lcd condition are 
nnable to remove. The results of reasoning have been sus- 
tained by esixTJence, and it has been observed that where the 
appetite is go«! and large quantities of meat areeaten, unemio 
convulsions have been more frequent, whereas, when the appe- 
tite has Ix-en bad, and little food taken, unemic convulsions in 
chronic nephritis are very rare. While, therefore, it is not de- J 
sinil>le to omit all such food, it is desirable to limit it to mnd- 



■ The formula fur Btwhnm'n niixtiire, whicti I eommonlr wrilc, is u (ol- 
fowi; H. Tind. ferr. chlorid., f^ij ; Ao. ocet. deHtilUt., f.^ij ; Liq. nmmoD. 
HoetttliB, f^iij; Cura;o« or sjnipi nimp!., Aqnie, U ij. s. ul f^vi: M. el i 

S. Tali1e»)KX>Dful three times a dav, in hnlf a luinbler of water. 
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eration, and, while drawing elements of mixed food from the 
vegetable kingdom, to make up the deficiency in meats by the 
free use of milk. The good results of the milk treatment in 
cases of chronic nephritis are now among the best acknowl- 
edged in the treatment of the malady, as evidenced in the dim- 
inution of albuminuria, decline in dropsy, increase in the quan- 
tity of urine passed, and general amelioration of symptoms. 
And of the different methods of employing milk, the pure milk 
diet has been most satisfactory. I find that from three to 
three and a half quarts a day meet the requirements of an 
adult male, this quantity having been used for months by one 
of my patients, without any practical change in weight. The 
milk should not be skimmed, for it is by retaining the cream, 
that the nitrogenous principle, the casein, is maintained dis- 
proportionately small. The better way is to drink a fixed 
quantity at stated intervals, say, six to eight ounces every two 
hours. As to the rationale of its operation, there is reason 
to believe that it operates by affording an easily assimilable 
food freely diluted, which can be taken in sufficient quantity to 
provide the forces of the economy without surcharging the 
blood with nitrogen. When the idiosyncrasy of the patient is 
such that a pure milk diet cannot be borne, it should constitute 
as large a proportion as possible. 

An invariable effect of the milk diet in my experience is an 
increase in the quantity of urine passed, which would of course 
result in a diminished percentage of albumen, while the abso- 
lute quantity in twenty-four hours might be unchanged. But 
in my observations I have avoided this source of error, and 
succeeded in demonstrating an absolute diminution in the 
quantity of albumen passed. 

Next to milk, rest is the most useful measure to ameliorate 
the symptoms of chronic nephritis. I have frequently, by 
means of the milk treatment, reduced the albuminuria to a 
point beyond which, however, it seemed impossible to influence 
it further in walking cases of chronic nephritis. The same 
case has then been put to bed, the milk diet continued, and a 
still further reduction of albuminuria has immediately ensued. 
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A revereal of the method has been as promptly followed l)j m 
the opposite condition. The patieut was allowed to get up^ I 
the milk diet being still contiuuetl, and immpdiiitely tlie alba- I 
men incrciised. He was then allowed to nse a mixed diet» I 
and as promptly a fiirthor increase in the albumen appeared^ 9 
The bouefieial effect of roit upon cedeniu from any cause is to9M 
well recognl/x'd to require other than an allusion, I 

The advantages of rest in bed are sometimes more thaal 
counterbalanced by the disadvantage to the patient of confine* I 
mentand want of fresh air and outdoor life. These of couraafl 
must be weighed, and that one adopted which serves the pa* 1 
^ent best. m 

Under hygienic measures is included aviUable oJb^Afn^a 
That next the body should be of wool ; for it must be re- ■ 
membered that, on the one hand, the skin is a powerful ad- \ 
juvant to the kidney in its eliminating operations, and, on the I 
other hand, that any interference with or suppi-et^iou of the I 
action of the skin must throw more work on the kidney. Cold I 
is the agent which produces such suppression, and warmth tb« J 
means by which the action of tlie skin is encouraged ; and no I 
texture prevents the former or secures the latter more effeetu- I 
ally than wool, I 

For the same reason, while the maximum amount of fresb4 
air is desirable, cohi and dnmpnem should be avoided or suf- ■ 
ficiently guarded against. I 

The second indication is to depurate the blood of accuma" 1 
lated impurities, as well as to combat the symptoms and eom< I 
plications which cause inconvenience or jeopardize life- TheM ■ 
symptoms are those of droiisy, effusions into the serous cavi-a 
ties, and congestions. The patients suffering from tliem arfta 
usually confined to the house, or go out of it at such great in- 1 
convenience as to make it intolerable to do so. Of dropsy % 
there is abundant evidence to the nake<l eye ; but of the necea* '| 
aity of depuration there is, unfortunately, no direct moans of ! 
estimation except by a volumetric analysis of urine, which 
involves so much trouble and care as scarcely to be possible to 
the general practitioner. Fortunately, however, the means 
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which are best calculated to relieve the one are most likely to 
relieve the other. These measures are, in addition to diuretics, 
such as promote a more decided action of the skin than any 
yet alluded to, and certain purgatives. 

With regard to diuretics, nothing need be added to what has 
been already said, bearing in mind that digitalis is our most 
powerful lever. But with regard to measures which promote 
a decided action of the skin, I desire to add a little more. 
These are the wa^Tn bath, warm-pack bath, and the hot-air 
bath already alluded to. The latter, in consequence of its 
more ready application, is to be preferred whenever it can be 
borne. Previous to the introduction of jaborandi, I used a 
great deal in my wards at the Philadelphia Hospital, the hot- 
air bath, and made some observations to determine its value. 
The results of these satisfied me that we have a much more 
useful agent than many of us have suspected. A patient with 
large white kidney was under my observation for more than a 
year. During a portion of this time his urine was carefully 
measured, and a portion of the twenty-four hours' urine ana- 
lyzed for urea by Liebig's volumetric process, which was rcr 
peated to insure accuracy. He was a very large man, passing 
copiously of urine, and the quantity thus arrived at was 35 grams 
(540 grains) ; the total quantity of urine being 2000 cubic cen- 
timeters {^^^ f 5). He was then ordered a hot-air bath daily, 
during which he perspired most freely. The twenty-four hours' 
urine was of course diminished ; but on estimating the urea in 
the twenty-four hours after the sweating had been continued 
three days, it was found to be 46.3 grams (714 grains) in 1700 
cubic centimeters (56§ f 5) urine, — actually an increase over the 
amount secreted when not using the baths. This can be ac- 
counted for by the increased celerity of the circulation which 
would naturally result. If we add to this the amount of urea 
contained in the increased perspiration, which was of course not 
determined on account of the difficulties of collection, we will 
perceive how powerful a means of depurating the blood of its 
urea is thus at our disposal ; and I am quite certain that if the 
use of the hot-air bath were more common, our power over 
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Briglit'a (liseaae would be greater. There is a cntnaiou im- ■ 
pressioii tliat it is troublesome and difficult of applicatiun. I 
But this is not the case with the simple appliauce described I 
when tliscuiwing the treatment of acute nephritis. Still simpler I 
is it to place the patient u|)on a chair having a perforated seat, 
placing a spirit-lamp under the latter, and covering the ]Miticnt I 
and chair by an india-rubber waterproof. Sometimes, how- I 
ever, thefic hot-air baths are not well borne by patients; thejr 1 
do not perspire, the head and face become flushed, and tbeJ 
former throbs and aches. The latter symptoms may often 1 
be relieved by tying a wet handkerchief about the head, as ii 
done in the Turkish bath. In the event of failure, however^ , 
the " warm " or "cold-i>ack " may be used, or the warm bath. J 
III the former the patient is wrapped up in a wet sheet, either J 
warm or cold, and further enveloped in a sufficient numbi 
of blankets. A very comfortable sweat generally ensues. In ] 
the use of the warm bath the patient ia immersed in it at a I 
temperature of about 40° C. (104° F.), and kept tliere from I 
half an hour to an hour. He is then removed and wrupped 1 
in blankets. 

These measures may be resorted to on alternate days, or for I 
a short lime daily. It may Ih? objected that they are exhaust- 1 
ing to the strength of the patient; but I think they will be> J 
found less so than is commonly supposed. Uue regard should, 
of course, l>e paid to this tendency, and the strength of the ] 
Ijatienf may at the same time be maintained by alooliol, milk, 
iron, and tonics. 

It has l>een said under the treatment of acute parenchyma- J 
tous nephritis that these cfiiicts are more conveniently and i 
efficiently brought about by the use af jahorandl and its de- ) 
rivativepiVoraryjm. The directions for their use, given in con- I 
nection with acute nephritis (p. 116), iiee<l not be reiwnted here. 1 
They may be used about as often as the baths, usually on ulteiv ] 
natc days, occasionally daily, with ad\'antage. 

The use of purffftiiees for depurative purposes and to r«hic9 I 
the dntpsy has long been common in the treattnent of chronics | 
nephritic, ami to this end it has been common to select a p 
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liar class of purgatives, viz., those which produce profuse 
watery evacuations, as elaterium, scammony, garahoge, and 
jalap. In addition to the indications to relieve general venous 
congestion with a view to promoting absorption, the advantage 
to be derived from the use of a brisk, prompt cathartic has 
already been alluded to in speaking of the treatment of acute 
Bright's disease. But it must be remembered that in the cir- 
cumstances now under consideration it is not a temporary cause 
the effects of which we desire to obviate, but a constantly act- 
ing one, so that to be of service the purgative must be con- 
tinued day after day, or every other day at least. Now, such 
use of the hydragogue cathartics above mentioned cannot be 
continued for any length of time without materially reducing 
the strength of the patient, much more decidedly than by the 
daily sweat. I do not deny their effect in diminishing the 
dropsy. On the other hand, I have many times observed this 
effect, and in some I have ol>served the dropsy totally disap- 
pear, — but with it the strength of the patient to such an extent 
that as the dropsy subsided the life of the patient went out with 
it. I am not, therefore, very partial to the continued use of 
cathartics in chronic Bright's disease. But it is to the prolonged 
use that I refer. To relieve a sudden emergency, as the occur- 
rence of ursemic symptoms, — in a word, under the same cir- 
cumstances under which I would use them in acute Bright's 
disease if they could be administered, — would I give them. 
So, too, it may be sometimes of advantage to alternate their 
use with the sweat treatment referred to. 

Of the remedies mentioned, undoubtedly the one which most 
strikingly produces the desired effect is elaterium. The profuse 
painless discharges which it effects in doses of one-tenth to one- 
fifth of a grain are well known, while the small quantity re- 
quired makes it peculiarly easy of administration. 

But in most cases of chronic nephritis, a stage is finally 
reached at which all treatment of the kind described fails to 
relieve the dropsy, which becomes eventually the sorest burden 
of the malady. The body becomes greatly increased in weight, 
the integument of the extremities is stretched almost to burst- 
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ing, and sometimes it does rupture, when it ia attended 1 
leakage, which, although in one way inconvenient, is in w 
Benues a great relief to the patient, by diminishing the tension 
referred to. Acting upon this, physicians have long l>een in 
the habit of puncturing the swollen parts to proihico the re- 
quired leakage. In my early experience I onie bad i 
horrible results in the sloughing awayof the entire acmtura a 
a little child with scarlatinal nephritis, after I had puncture 
it, that I declared I would never repeat it. But as olhen 
cases came under my obsor%-ation my prejudiecs thue excileiil 
gradually dieapjMfared, and I now resort to puncture when it-l 
seems likely to give relief. It only remains to determine thftl 
best method of performing the operation. It is a common f 
practice to make a number of minute punctures with a needles 
or 8hari»-pointcd bistoury. Dr. George Johnson, of Londoi 
recommends making a free incision half an ineh long, , 
above the outer or inner ankle of each 1<^, and deep enough t 
enter the areolar tissue beneath the skin. This may be ( 
with a bistoury; but Dr. Johuson u.sed an instrument raou: 
like a spring-lancet, which he recommends as more efBcIentl 
and le« painful than the n^peated fine punctures. He relates 1 
an instance which is so remarkable and so admirably illus*J 
tratis Ihe possibility of recovery when the symptoms ha 
reache<I an advanced stage, that it is quite worthy of i 
narration. In July, 1861, he saw a clerk, aged 22, who faa^ 
Buffered from general dropsy since Ihe end of March, afler4 
exposure to cold. The urine became nearly solid on addition off 
acid and heat, while it contained numerous oily casta. Purga- J 
tires and diureticsfailed to lessen the dropsy, and at the bc^n- 
ning of September the swelling was so great that the ski 
crackol and water oozed through the 6s8ures. The legs wi 
now incisi'd; a copious discharge of water occurred, and I 
urine became more copious. From that time he steadily i 
proveil ; the dropsy passed away, and gradually tlie urioi 
ceased to l>c albuminous; but it was nut until the em] offl 
April, 1802, more than a year from bis illness, that all traeeefl 
of albumen had dt5apj>eared. The chief medicinal treatmenCj 
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after the incision of the legs was Ihe use of tincture of per- 
chloride of iron thfee times a day, and a dose of broom tea in 
the morning. Such recoveries as this are rare, while their 
possibility shows the value of hopeful perseverance in treat- 
ment. I have never seen the instrument referred to, but 
have made the large incisions with satisfactory results, al- 
though I can point to none so satisfactory as Dr. Johnson's. 
Dr. Dickinson,* on the other hand, relates a case in which, for 
the relief of dropsy, one leg was punctured by a needle, and 
on the other a lancet was used. He does not say how deep 
were the incisions by the lancet, or whether they were mere 
punctures ; but the openings made by the needle healed with- 
out any bad result, while those made by the lancet gave rise 
to deep suppurations, pus being discharged through five of 
the punctures. 

The treatment of the complications is in no way different 
from that of the same conditions under other circumstances. 
The point to be impressed is the importance of being constantly 
on the lookout for them. (Edema of the glottis requires sepa- 
ate allusion as a complication most alarming and threatening 
to life. Inhalations of steam may be tried, but prompt punc- 
tures or incisions are the only certain means of relieving the 
patient and Siiving his life. 

Special Methods of Treatment, — The above described prin- 
ciples of treatment are those Avhich, modified by the peculiar 
requirements of each case, are usually found most satisfactory. 
With regard to special curative measures directed to producing 
structural change of the kidney and a return to its normal 
histology, or directly diminishing albuminuria, I have not had 
very satisfactory results, and most of the measures which have 
been from time to time suggested are completely useless. 

Calomel has been used for long periods to the production of 
its specific effects. For what object, except to hasten the blood 
dyscrasia which is the ultimate cause of death in this form of 
nephritis, I do not know. It requires to be mentioned only to 
be deprecated. 

* Op. cit., p. 67. 
10 
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Tannic acid and gallic ackl I have tried systematically with- 
out any result in diminishing the albuminuria. 

Ergot in some one of its forms I have thought had some effecb J 
in diminishing alhuminuria, but in no degree comparable to« 
the effect it produces in hiemorrhage from the kidney, whereV 
it is undoubtedly useful. The most convenient form of ad-j 
ministration is a pill of ergotin containing three grains, ofj 
which two or three may be given at a dose. The fluid ex-l 
tract of ergot may Im given instead, in thedoseof half adrachml 
to a drachm three times a day, but is not so well borne by the I 
stomach.* 

The fluid extract of eiiaitr/pliig ghhulim I trieii in a singled 
case, in doses of ten drops three times a day, without i 
suits. This remedy is strongly recummendod by Drs. J. B. 1 
Leary and William Anderson,! of Brooklyn, Xew York, aadrfl 
deserves a further trial. Dr. Andcnton uses it in connection I 
with the milk diet, to whidi some of the effect must be a&*l 
tributed. 

Several years ago it occurred to me that sandal-wood oil, aO'l 
efficient in catarrhal conditions of the bladder, ought also taf 
Ije of service in catarrhal nephritis, and I began to administer'! 
it in the form of capsules to patients with albuminuria, givinpl 
at flrst three a day, and increasing to six a day, two after eaoJif 
meal. Its use was followed by a fall in the amount of albu- 
men in some cases, but those intractable cases which refused tO'l 
yield to other remedies, failed to respond also to the aandaUJ 
wood oil. But there is reason why sandal-wood oil sliouldl 
do gtwd, and I lio|>e others will give it a trial in cases of ob*.! 
stinato albuminuria. Dr. Edw. T. Bruen, informs me that he | 
has seen albumen diminish under its use. 

The most recent remedies su^ested for albuminuria are I 

• The preparations <>f erj[oliii luatle bj diflerent manufacturere «« prob- € 
abl7 not of the ntme strength. That nf McKcason and Kobbiiu, of New J 
York, purports to l>« audi tliat 1 grnin equuls 10 graina ergot, a 3-gntia I 
pill being e<jual lo linlf n teaspoonfnl of the fluid extract. 

t Propfedings of Ihe Mcdicnl Sofielv of llie County of Kings, N. Y., yoL 'M 
iv, No. 6, August, 1870. 
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fuchsin and rosanilm. Feltz and Bouchet* were apparently 
the first to use them in pills and mixture in doses of three 
grains a day. They say that under their use, albumen soon 
disappeared from the urine, and that both these coloring agents 
are relatively harmless and well borne by the organism. Most 
recently,t Professor E. di Renzi, of Genoa, has published the 
results of treatment by fuchsin. He reports a decided fall in 
the quantity of albumen under its use, as well as of mucus, 
which he says is often present in the urine of Bright's disease. 
He ordered it in solution or in pills, preferably in the latter 
shape, 2J centigrams (3.8 grs.) to a pill, beginning with 5 
centigrams (7.7 grs.) and increasing it to 25 (38.5 grs.) in the 
twenty-four hours. The remedy produced a marked coloration 
of the urine. If it does not pass over into the urine it is use- 
less in diminishing the albuminuria. I have not as yet had 
an opportunity of testing this new remedy. 

My friend Dr. Albert H. Smith has used with apparently 
decided advantage, in two cases, the bcnzoate of limCy in doses 
of 10 grains every three hours. I failed to obtain the same 
results in a single case, but am anxious to repeat the trial. 

Professor di Renzi also made use of apomorphln in dosps of 
5 to 6 centigrams (7.7 to 9.2 grs.) a day without any eflFect 
whatever upon the albuminuria. 

He found rest in bed a very useful measure, and when united 
with the milk diet found it more effectual than any other meas- 
ure in reducing the albuminur'a. 

I have already expressed my preference for these latter 
measures with a view to diminishing the albuminuria. Should 
they fail, others of course should be tried. For the reduction 
of the dropsy the systematic diaphoretic treatment, preferably 
by jaborandi, but also by the hot air and warm bath, are most 
useful, having due regard to the strength of the patient, which 
must be kept up by iron, tonics, and, if necessary, alcohol in 
the shape of the malt liquors, wine, or even the strongest alco- 
holic preparations. 

* Deutsch. Med. Wochenschr., 1879. 

t Vircliow*8 Archiv, vol. 80, p. 610, June, 1880. 
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l-ARDACEOUS DISEASE OF THE KIDNEY. 
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LARDACEOOS DISEASE la THAT FORM OF CHUONIC BTIIOHT'B 
DIHEAHE IN WHICH THE TISSUE ELEMEN-m OF THE KIDNEY 
ARE MORE OR LESS INFII.TRATED WITH A PECfl.IAR AL- 
BUMINOID SUBBTANCE, RESEMBLING MOLTEN WAX 
BOILED STARCH, HUT WTirCII 18 BEST RECOGNIZED BY 
8TRIKINO A DEEP MAHOOANY-RED INSTEAD OF THE OHl 
NARY YELIX)W COLOR, WITH A SOLUTION OP lODIK 



1 



^lioloffi/. 
The ninst frequent cause of lardaceous ditjease is acknowl- 
edged to be profuse and long-continued suppurative discharge, 
eucli aa oct-urs in chronic bone disease, whether syphilitic or 
traumatic in origin ; or such discliarge as constitutes the ex- 
pectoration in cases of chronic phthisis and clironic bronchitis 
with bronchiectasia. tSyphilis itself, independently of the ter- 
tiary conditions which it produces, is a frequent cause of lai^ I 

* I do nut coiwidcr il necessary to di»cues llie iialure of tlic Inrdnceom OF" 
wnxjr material- lu allniminuiu com pcni lion h n<iw everj-wlierc ocknovl- ' 
edg^, C 53.58, H 7, N 15.04,0 24.38 being ils formiilit (Keknle and Fried- 
reich), "liili! th« of albumen L« C 52.7 to 54.5, H 6.0 to 7.3, X 15.4 to 6.5, 
O 20.9 to 23.5, S .B to 2 (Gorup-Besanez). The question aa lo whether the 
deposit a a melamorpliosiB or an inlillnition is not bo definite]}' svltlcd, but 
it «ecni9 lo me to deport ilxelf allogeliier like (he infillrnlionfi, and ntilike 
the motaiDorphoses 1 I shall therefore include it among the former until 
some good reason is found for altering this position. I retain llie term 
lardamnu (f JwuiM because it defines llie physical characlen of the dcpoiit 
better thnn any other, although not the chemiuil ; further, becauae it ia tite 
term mlopled in the revised nomenclature of the Royal College of PhyBJoiKH 
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daceoiis disease. Chronic dysentery, ulceration of the bowels, 
chronic albuminuria itself, may all become the causes of this 
condition. 

Age and Sex. — Either sex is equally subject to lardaceous 
disease, but as men are more frequently exposed to its causes, 
it is in them rather more common. Very young children are 
rarely affected, for evident reasons. Dr. Dickinson has known 
a case to be fatal at five years of age, and refers to a case of 
Dr. Gee, in which the lardaceous change was found in the 
spleen but not in the kidneys of a boy two and a half years 
of age who had had a profusely discharging abscess of the 
thigh. The following table from Dickinson shows the dis- 
tribution as to age of sixty-one cases : 

Age. No. of eases. 

to 10, 3 

11 to 20, 11 

21 to 30, 21 

31 to 40, 10 

41 to 60, 10 

51 to 60, 3 

61 to 70 3 

Over 70. None. 



Morbid Anatomy, 

The incipient stages seldom present alterations recognizable 
by the naked eye unaided by reagents. But if, after section 
of the kidney, the cortex be treated by a solution of iodine and 
iodide of potassium,* numerous mahogany- red points make 

* The Test Solutions. — The best test solution for macroscopic purposes is 
one made by dissolving .162 grams iodine by the aid of .324 grams of iodide 
of potassium in 30 cc. of water (2i grains iodine, 5 grains iodide of potas- 
sium to a f J of water). The solution contains about one-half per cent, 
of iodine. For microscopic preparations a solution weaker than the 
above, or a one-fourth per cent, of iodine dissolved by twice the quantity of 
iodide of potassium, is more suitable, and sometimes a solution containing 
as much iodine as water alone will take up answers best. There is a de- 
cided difference of opinion as to the effect of the subsequent addition of 
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their appearance ; or if by a solution of violtit-cinilin, as maiiy I 
red or pink points. These are the Malpigliian bodies, whose I 
capillary tufts are the first to be affected by the change. The I 
kidney in this early stage is normal in size, or very elightljr ] 



Bulphtiric arid lo preparations treated with iodine. Virchon' originally ni 
Dounced that a blue or violet color van assamed bv the smyloid tiasuM- 1 
thuB treated. In thix he is KiMtalned liy nil t>iibBe<|uent Genunn pathalo- 
gists, including the moai recent. MiMt English writers, on the other hand, 
either deny this reaction alt<^ther. or speak of it as uncertain and unre- 
liable. Thus Dickinwn* says: "This appears to be nn error or observe- J 
tion, partly arising rruiu the fact that when sulphuric acid acta upon iodidfl I 
of polBfisiura— a Bait generally present in the teal solutions used — a precipi- I 
tation of iodine talius place, wliich usually blackens the tissue." So, also, I 
a RuBsinn writer, Morochoweli,' soys the reagent is useless because aul- ^ 
phuric acid producex with iodine solutions alone, a violet or blue coloratioit I 
by a precipitation of iodine crystals. The discrepancy is undoubtedly due U 1 
methods of manipulntion, Bcettcher' and Kyber,' whoxe papers are unong 1 
the most careful and practical recently issued, both declare that 3 delicacy 
is obtained by Uie use of the sulphuric acid which far exceeds that of any 
other lest. Both ascribe tlie want of success to the use of too concentrated 
Bulphuria ncid. Kyber uses an iodine and iodide of potassium solution of 
the above strength for macroscopic work, and watety solutiuns of iodine for 
tlie most part for microscopic preparations i and sulphuric add dUuleil&t' j 
teen to iwenty times with water. Bottcheruses the solution of iodine and, I 
iodide of potassium, above given, for lioth macniscopic and micrascopia ^ 
work, and 7 lo 8 cc. of sulphuric ncid to 100 cc. of water. Kyber aieo Miyi ' 
that in the treatment of sections by the iodine solution, the normal tinne* 
should not be allowed to nstiume a deeper tint than a pure yellow. If they 
are broumed ilie section is worthless for further treatment, and should be 
thrown away. 

The Anitin-vioUl Solution. — Jtlrgens*and Heschl'in Qermuny and C'<imtl* J 
in France were the first to coll attention lo uniliu-violet na a test for the I 
lardaceuus substance, although ihe laic Dr. Bennett, of Edinburgh, had pre- J 
viniisly called ntlention to the foot tifcl carmine and magenta pivduc 
distinct coloration. The anil in-violet, of which a 1 per cent- solution !■ J 

' VlttlioW. ArchlT, Bd. iL 

• op, dot., |L 231. 

• 8t.PslenburgMed. Wtrtljr. vol.ill, IS7S, p. TO. 

• BdUchcr. Artliar, BcabsehtUDRaa ubei die sic 
Vlnhow-i Arehiv, M.-i. 1H8, •.««. 

■ Krber, Edusid, Wclurc IJounuchuDfcn liburdM wnilaUs Drgsi 
AKbl>,]ld.8l, 18U, 1. 1. 

• Elae H«ui! RrsclInD suf Amrlniakfirpcr, Vinbuw's Atehiv, Bd. 

• BIUb.il.WlfnerAli»d.,Uf.Ablh,.OcL., imo. 

• Archil de Pbyilul, Nuru.el Pstb.,1. ill. p. am, Psili, IBTS. 
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enlarged. Its capsule strips off readily, leaving an organ 
which exhibits no peculiarities, or a paleness or translucency 
which readily escapes notice, but may be more easily recog- 
nized at the edges of a thin section. Very often too, they are 
completely overshadowed by other alterations, which are es- 
pecially apt to be associated with these slight degrees of lar- 
daceous disease. Thus the large white kidney of chronic 
parenchymatous nephritis may exhibit this degree of lardaceous 
change, and the latter altogether escape notice without the use 
of iodine. Hence the iodine reaction should be tried upon all 
kidneys whose morbid anatomy we may be investigating. 
Under the microscope, however, thin sections exhibit a trans- 
parency of the structures involved which does not require 
iodine to secure its recognition, but beautifully distinct demon- 
stration results from its addition to such preparations. 

In a more advanced stage of uncomplicated lardaceous 
change the kidneys are both enlarged, usually symmetrically, 
but the extreme degrees of enlargement are usually associated 
with fatty degeneration of the epithelium. Such organs were 
a pair weighing 23 ounces, which came under Dr. Dickinson's* 
notice. Dr. Johnson t refers to a case in which the two kidneys 
weighed 28 ounces. RindfleischJ has seen a single instance of 

suitable, strikes a red or pink color with the amyloid material, which con- 
trasts with the violet staining of the normal tissues, and beautiful prepara- 
tions for the microscope may be thus obtained. Eberth^ and Fiirbringer' 
are recent German writers who prefer this test solution, which the former 
says is decidedly to be preferred to the iodo-sulphuric acid test to demon- 
strate the first beginnings of the amyloid change, and Fiirbringer also says 
it is a more delicate test. Kyber says it is this very stage which is best 
shown by the iodo-sulphuric test. Eberth also says that the anilin-stained 
microscopic preparations also keep the longest, which is probably true. The 
blue tint received by the normal tissues, however, rapidly fades, so that the 
contrast is not maintained. 

In my own experience I have fonnd the simple iodine reaction without 
the use of sulphuric acid sufficiently distinctive for practical purposes. 

* Dickinson, op. citat., p. 249. f Johnson, op. citat., p. 104. 

J Rindfieisch, Path. Histology, New Syd. Soc. Trans., 1873, vol. ii, p. 167 

' Eberth, C. J., Die aniyloide Entartung, Virchow's Archiv, Bd. 80, 1880, s. 138. An 
excellent paper. 

' Furbringer, Paul, Zur Diagnose der amyloldea Entartung der Nleren, Virchow's 
ArcbiT, Bd. 71, 1877, s. 400. 
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that very rare c'ondition, compkfe lardaceous iDfiltration, that 
IS, ill which the basement membrane of the iirlDiferous tiilxrs, 
as well as the capillaries, were infiltrateJ, where the kidiiey 
waa enlarged to nearly twice its normal size. i 

In the uncomplicated forms of lardaceous disease the cap- . 
Kulc is not adherent, but if interstitial changes exist to any ] 
extent it is adherent. When removed, the surface of the kid- ] 
ney is pale and antemic; ooeasionatly the stellate veins are ' 
conspicuous. The characteristic translucencj' may cveu be 
recoguized in the organ in bulk, but in sections Is more striking. 
When the change is present in liigh degree the edges of a thin 
section are almost as translucent as a similar seotion of bacon. 

On bisection the cortex is seen to be enlarged ; it is pale, ■ 
anEemic, waxy, firm, and resisting. The pyramids are normal 
in hue and area. The iodine solution added to such a kidney 
produces its peculiar coloration, not merely in the Malpighian 
capillaries, but also in the afferent and efferent vessels and the 
vasa recta of the pyramids. 

In a still later stage, that of oiropky, the kidney Itecomes 
contracted, diminished in size, rough, and even distorted in 
shape. The capsule is adherent, and on section the cortex ia 
found narrowed, sometimes as much so as in the contracted 
kidney of interstitial nei)hritLs. 

The mast diverse views as to the cause of this contradxd I 
lardaceous kidney are held by authors. Thus Dr. Grainger I 
Stewart and Dr. Johnson ascribe it to a wasting and destruc- 
tion of the epithelium and tubules; Virehow, Klebs, and 
Bartets to a simultaneous or previously existing contracting j 
di-sease. Dr. Dickinson believes that it Is due to the contrac- 
tion of a new-formed intcrtubnlar tissue, which is the result of ' 
an irritant property of the lardaceous materbl, similar to what 
occurs in the second stage of parenchymatous nephritis. This, 
once formed, contracts in accordance with its invariable ten- 
dency, and produces the rough granular appearance uud di- 1 
minislied size of the oi^an. Itindflelsch also supposes the / 
amyloid change of the vessels to be primary ; tliat the mechaii- | 
ical oletruction thus resulting induces a collateral liyperceniia 
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of the cortex ; this produces the conditions favorable to a 
cellular hyperplasia, which succeeds immediately or upon the 
addition of some further irritant. I do not doubt the correct- 
ness of the latter view in the majority of instances, and that 
the further irritant is the lardaceous material itself, as Dick- 
inson suggests. It is of course not impossible for a case of 
lardaceous disease to be ingrafted on one of interstitial nephritis. 

As to the microscopy of this disease, in the first stage, in 
which the naked eye often fails to detect anything abnormal 
without the aid of iodine, a microscopic examination of thin 
sections reveals a lustrous or waxy appearance of the Malpig- 
hian bodies, due to an infiltration of their capillary tufts by 
the peculiar lardaceous material. They are also enlarged, in 
consequence of a thickening of the capillary walls. At this 
stage there is no visible alteration in the tubules or their epi- 
thelium. 

In the second stage we have the involvement of larger ves- 
sels, the vasa afFerentia and efferentia, in the cortex, and also 
the vasa recta of the cones. The other capillaries of the cortex 
are also involved, and an exudation occurs into the tubules, of 
a glistening material which forms casts. I have already dis- 
cussed these casts on p. (S^. Dickinson* believes the mate- 
rial to be, occasionally at least, identical with the lardaceous 
substance, although he admits that it very rarely exhibits the 
peculiar reaction with iodine. According to Grainger Stewart, 
this material presents neither the i)eeuliar translucency nor 
the coloration with iodine which are characteristic of the waxy 
degeneration, but exactly resembles the material of hyaline 
tube-casts. t Cornil has never found them to strike the red 
reaction with the anilin-violet solution, while Jiirgsen obtained 
the reaction with this solution in several instances. The re- 
sult of my own eiforts in treating these casts with iodine aft«r 
their extrusion from the tubes into the urine, after many pre- 
viously ineffectual trials, is shown in the plate opposite p. 68. 
It is to be remembered, too, that similar casts are found in the 
tubules in other forms of chronic renal disease. 

* Op. citat, p. 253. f ^P- citat., p. 126. 
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Tiie arteriole walla are thickened by an Involvement of both , 
interna and media. This thickening is attended by an extra- 
ordinary distinctness of the muscular fibre cells of the circular 
coat. The middle or muscular coat, since the original an- 
nouncement by \'irchow,* has always been oousidcrcd the first 
involved. But Cornilf has recently asserted that in every case 
the lesion is localizcti in the internal coat of the renal vessels. 
It is true the interna is sometimes disproportionately changed ' 
in the small artertef;, but this does not necessarily alter the seat ' 
of primary deixwit. A very distiuct demonstration of the 
thickening of the muscular walls is obtained by injecting the 
kidney wtth a transparent injecting mass, and then examining 
sections by the microscope, although the injection of such kid- 
neys is very difficult. 

As to the involvement of the tubulen themselves and their j 
epithflium there is some difference of opinion. Dr. Johnson^ 
insists that, in the large majority of instunceii, the changes in 
the secreting structures are primary, and says further that be 
has not met with a single case iii which thickening of the 
bloodvessels in any form was unassoeiated with extensive | 
changes in the wcreting structure of the kidney. | 

Klcbsand Riudfleisch admit that the lardaceous change only : 
rarely attacks the basement membrane and epithelium. The I 
latter says that amyloid infiltration of the ta\ien is found ] 
chiefly in the papilla?, where it is accompanied also by similar ] 
changes in the vessels, especially the vasa recta; thence it ra- 
diates into the pyramids of Fen-ein. He has never seen it in 
the convoluted tubes, although he does not doubt the possi- 
bility of its occurrence there, where it is hard to distinguish I 
the diseased tubes from thevesselswhich arc similarly affected-^ J 
Grainger Stewart has seen the cells present the swollen, diraly^ ] 
translucent appearanoe, but never the peculiar coloration. He J 

• Cellulnr Palliologv, Ciiance's Tnnalalion, Pliilnadptiin, ISSO, p. 417. 

t Archive dc Physiol. Normal, et Fathnl., I. vii, 1879. 

I 0|>. cilsl., pp. IM-IOtt. 

{ RitidHei»ch, op. ciut., p. 145. 
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has often found the basement membrane thickened and waxy- 
looking, without any coloration taking place on the applica- 
tion of iodine, but on a few occasions he has seen that colora- 
tion.* Bartelsf says, "a similar change may subsequently 
affect the tunica propria and epithelium of the tubuli urinif- 
eri." Dickinson describes alterations in the tubules and their 
lining cells, due to their infiltration with lardaceous material, 
as the result of which " their normal structure is displayed with 
abnormal distinctness." " Fibrinous casts are abun- 
dantly formed and displaced, and yet the epithelial lining of 
the tube undergoes no disturbance." J Axel Key also admits 
the involvement of the cells, and holds that the waxy casts in 
the amyloid kidney are the direct result of the fusion of the 
epithelial cells which have succumbed to the amyloid infiltra- 
tion. B(Bttcher§ describes the change in the renal cells as 
"decided," and Cornil|| says they sometimes become the seat 
of amyloid infiltration, when they are transformed into little 
glassy blocks which exhibit the characteristic coloration with 
iodine and sulphuric acid. 

The facts appear to be these : The bloodvessels are first in- 
volved, for the excellent reason that, whatever is the ex- 
act morbid condition, the source of the infiltrating material is 
the blood. Naturally, therefore, the walls of the vessel-walls 
become first involved. Beyond are the epithelium and base- 
ment membrane, which are also capable of the alteration. 
That the cells of the liver become thus the subject of waxy 
change all except E. Wagner^f admit, and reasonably also may 
those of the kidney, with the basement membrane on which they 
are seated. We would expect them, however, to be more recently 
involved, and the change may be delayed indefinitely. When 
cells become the subject of the lardaceous change, they acquire 

* Grainger Stewart, op. citat., p. 127. 

t Bartela, op. citat., p. 519. t Dickinson, op. citat., p. 254. 

{ Boettcher, Virchow's Archiv, Bd. 72, 1878, s. 534. 
I Manuel d'Histologie Pathologique, Paris, 1876, p. 1017 ; American 
Translation, 1880, p. 46. 
If Archiv der Heilkunde, Bd. ii, s. 486. 
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a peculiar translucent glossy hue, are eularged, and loae all 
distiuctiiess of outline, neighboring ajUs api^Ganng to be fused 
together. The basement membrane also becomes thickened'] 
and translucent. 

Iti^also verycommonfor the epithcliumnf the cells to be in 
a state of fatty degeneration, ajid the capillary walla to oontaia 
aggrfgulions of fat-globules, while the urine in the latter stages 
contains oil-casts and fatty cells. 

From the above considerations it is evident why the kidney- 
in thisiitage is enlarged. The arterioles and capillaries are 
thickened and occupy more bulk, while the cells are swollen, 
the basement membrane of the tubules thickened, and the 
tubes tliemselves more or less distended with the material of 
the caste. 

In the third or contracting stage of lardaceoua kidney, uiinut« 
examination reveals, in addition to the iippearances described, 
the hyiK'rmicIcated intertubal overgrowth, already referred to 
as causing by its contraction that of the kidney itself. Cysts 
arc occasional ly present for tlio same reason that they are fuimd 
in the granular contracted kidney of interstitial nephritis, and 
an approximate rough granulation is also sometimes assumed, 
although never the typical granular api>earance of interstitial 
nephritis. 

It is not very rare to find at least the Malpighian cap- 
sules iu tiie large white kidney theseat of the Inrdaeeous change, 
but the iodine test is, in my experience, generally necessary to 
demonstrate it. Dr. Johnson first snggestsd tliat it is the direct 
result of the drain upon the system incident to the large al- 
buminuria which attends parenchymatous nephritis. But Dr. 
Dickin.'ion* says that, while among hie earlier observations he 
thought lie found reason to admit tfiis cause occasionally, later 
experience hau served to show that where the lardaceous con- 
dition is associate<i with one of the other forms of renal dta- 
turbancc, the former, lardaceuus, is usually the primary change. 
Bartels also calls attention to the very frequent coincidence 
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amyloid disease of the kidney with other renal affections, and 
especially with chronic parenchymatous nephritis in both kid- 
neys, of which, he says, both processes are apparently " co- 
effects of one and the same cause." 

Dr. Dickinson's present views are certainly not sustained 
by those cases occasionally met, in which are found, first, in a 
marked degree, the causes which all acknowledge to be most 
efficient in the production of lardaceous disease ; second, copi- 
ous albuminuria and casts, with extreme dropsy, and, finally, 
death, with the post-mortem examination revealing the most 
typical form of large white kidney, in which, however, the 
iodine solution also reveals amyloid infiltration of the Mal- 
pighian tufts only. On the other hand, the fact, which can 
hardly be controverted, that the same set of causes is capable 
of producing either disease, makes it much more reasonable 
to consider, that when both conditions are present, they are 
'^coeffects of one and the same cause,'' as claimed by Bartels. 

Symptoms and Clinical History of Lardaceous Disease* 

An individual who has had syphilis, or who has phthisis, 
chronic bronchitis, bone disease, or other affection in which 
there is an exhaustive drain, observes that he feels always in- 
tensely weary, has no disposition to exertion whatever, or even 
to rise from his bed. Increased frequency of micturition may be 
observed at the same time, such that he may have to rise once 
or twice during the night to micturate. But this symptom 
may be totally absent. Accidentally, perhaps, a somewhat 
copious albuminuria is discovered. At first no casts are met, 
or they are exceedingly scanty, a single one being found in 
several successive slides, or one or two may be found on a 
single slide. Those which are noted are hyaline or faintly 
granular. Later, a slight oedema of the feet may make its ap- 
pearance while the patient is up and about, but disappears 
during the night while he is in l>ed. The albuminuria is now 
copious but still varies, and casts may be more numerous, or may 
still be scanty and continue hyaline or faintly granular. The 
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urine is now decidedly increased in quiintity, 1600 to 2500 oc ] 
(03 to 80 oz.), its spcci6c gravity low, lOOo to 1015. The j 
patient oxliibits a worn and cachectic iippearancc, which may j 
be present earlier, and is sometimes the first symptom which I 
Btrikes tlie attention of the observer. There is sometimes a ] 
peeuliar fetor of the breath. Still later, all these symptoms in- 
cn^uio; tlie dropsy is persistent, tlie urine loaded with albumen, 
and, in iidditiontotheordtnary delicate hyalinecastfi, may contain I 
the glistening waxy casts. Fattycastsand free fatty epitheliuia ] 
from tlie tnbules of the kidney may be superadded, as well as | 
free oil-<Irops. Epithelial casts are unfrequent. Dropsy now [ 
becomes general, involving the arms, trunk, and face, as well | 
as the lower extremities, and even the serous cavities, the peri- 
tonenm, pleura, and occasionally also the i>ericardium. CEdema ] 
of the lungs may also occur as a serious complication. In gen- 
eral, however, it may be stated that dropsy is seldom as ex- 
treme OS in parenithymatous nephritis. 

Towards the close of the disease, the urine, which had beea j 
increased, becomes diminished in quanti^, but is seldom sup- I 
pressed, indeed seldom falls below {600 cc.) 20 ounces. 

Of the solid chemical constituents, it may be said of all, that 
they are, as a rule, slightly diminished, but not sufficiently t 
influence the course of the disease. It is in consequence o£ J 
this that urieniia is almost unknown in lardacuous disease, the ] 
urea and extractives being eliminated in sufficient amount to . 
avert this evil. 

Convulsions or urtemic symptoms of any kind seldom occur, 
probably for the reasons just named, the frev elimination be- I 
ing secured by tlie copious secretion of urine. Bartels reports , 
a single case in which unemic convulsions were present, la 
forty-eight cases reported by Dickinson in which there were ' 
autopsies, there were three instances of unemic convulsions, 
two of coma, and one of unnatural drowsiness. 

But lardaceous disease of the kidney never occurs alone. ' 
It is always accomjianied by similar changes in the liver, j 
spleen, and often of the intestinal canal. Hence, evidences of 1 
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alterations in these organs are more or less marked. Thus 
the percussion areas of the liver and spleen are almost always 
enlarged, and the bloodvessels of the stomach and intestines are 
often involved. In the former event obstinate vomiting , and 
in the latter equally obstinate diarrhoea results. The latter is 
far more frequent than the former. 

As to duration, the disease generally runs a very chronic 
course, which is limited only by the disease of which it is a 
complication. As such it is always of shorter duration than 
interstitial nephritis, and may be shorter than chronic paren- 
chymatous nephritis, although the latter affection and lar- 
daceous disease more closely resemble each other in respect to 
duration. It is only reasonable, that when superadded to pre- 
viously existing exhausting disease, the two would hurry an 
issue more rapidly than either alone. Yet the renal affection 
is subject to the same improvement to which the general or 
local one may be subject. I have now under my observation 
a case of chronic phthisis in which lardaceous disease has been 
recognized as present for over two years, while the phthisical 
one has existed much longer, and the patient's condition is in 
all respects better than it was two years ago. When obstinate 
diarrhoea and vomiting supervene the end usually is not re- 
mote. 

Complications, 

So much has already been said of what may be properly 
called the causal complicatioras of lai-daceous disease that they 
require no further mention than enumeration in this connec- 
tion. They are phthisis, syphilis, caries, necrosis, long-continued 
suppuration from any cause, and long-continued exhaustive 
drains upon the system, including albuminuria. 

As common results of the same causes, rather than as compli- 
cations, are to be mentioned amyloid disease, with enlargement 
of the liver and«pleen, and amyloid disease of the bloodvessels 
of the gastro-intestinal tract, with the vomiting and diarrhoea 
resulting from these. After these, lardaceous disease is subject 
to the complications of the other forms of renal disease, but 
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they are less numprous. Bronchitis occurs nioet froqncntly. ■ 
Pleural, ptricardial, and peritoneal effusions are very rnre, a 
are also li^'pertrophy of the heart and retinal I'lianges. En- 
(louirditiH, erysipelas, and epistaxis bave occurred. 

Diatpiosia. 

There are i^ome instanees in wliioli larduceoiH disease is J 
easily recognized. Ifa patient has hsidi^yphilis with Bc<-on<lary 
and tertiary symptoms, or has long been a victim In phthisia, 
and he ia discovered to be oedematous, and to have a large albu- . 
minuria, with waxy hyaline and fatty casts, and an enlarged J 
liver and spleen, and obstinate diarrlicea, there can be littl»9 
doubt but that lardaceous disease is present. But where neithc 
of these two general diseases are present, or the phthisis hasi 
not existed a very long while, or there is not dectdctl evi- I 
dence of enlarged liver and spleen, we cannot be certain. I 
While it is never safe to diagnose lardaeeous disease without 
the presence of enlarged liver and spleen, the presence of these 
enlarged organs along with large albuminuria, and the other 
symptoms which attend if, do not necessarily imply lardaceous 
disease. The symptoms and course of the disease, particularly 
in its latter stages, are so like those of chronic parenchymatous 
nephritis that it is sometimes impossible to distinguish the two. 
Further, tliere is every reason to believe that chronic nephritis 
ia sometimes caiise<l by the same dyscrasic conditions as pro- 
duce the lardaceous disease. In such cases, therefore, a diag- 
nosis is impossible. Dr. Paul Furbringer* has recently, in an 
article already alluded to, reported four cases which so admir- 
ably illustrate thest; difficulties that I feel justified in occu- 
pying the sjiace necessary to mention them. In all four eases 
there wiw ehronic phthisis with ulceration of the bowels. In 
all four he was fortunate enough to be able to watch the ajy- 
pcaraiicc of that series of symptoms which an* accepted as 
[niuting to the diagnosis of amyloid disease of the kidney. In 



* Zar Dimgaoee der tmjloideo EnUrtung An Nieren, Virchow's Arnhiv 
Bd.71.187T, p.iOO. 
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all four was there splenic and hepatic enlargement, and in all 
four, autopsies were made. In case one, neither the kidney, 
liver, nor spleen responded to the iodine test, but the kidney 
and spleen responded to the anilin-blue test. There was, there- 
fore, amyloid disease, which was uncomplicated by chronic 
nephritis. In cases two, three, and four, there was no reaction 
on the part of kidney, liver, or spleen to either test. In case 
two, there was neither amyloid disease nor chronic parenchym- 
atous nephritis,* and cases three and four were well-marked 
eases of parenchymatous nephritis. 

Finally, the two conditions may exist jointly, where a 
parenchymatous nephritis may be ingrafted on a lardaceous 
kidney ; or the two may result from the same cause, or 
possibly the lardaceous disease may be the result of the ex- 
haustive albuminuria of a previous chronic nephritis, as origi- 
nally suggested by Dr. George Johnson. So that in a certain 
number of cases, also, the separation of the two is impo&sible. 

When these combinations do not exist the urine in larda- 
ceous disease is more abundant and lighter in color, casts are 
fewer and hyaline, with a few oil-casts, while in parenchymatous 
nephritis they are more numerous and include every variety. 
Blood-corpuscles are rarely found in the urine of lardaceous 
disease, while they are occaj^ionally present in that of chronic 
nephritis. If the original disease, the possible cause of a 
lardaceous disease, has entirely disappeared before the renal 
malady was detected, the chances of the latter being lardaceous 
disease are decidedly fewer. 

The only other form of renal disease which it is at all 
possible to confound with lardaceous disease is interstitial 
nephritis. But in this we have the almost total absence of 
dropsy, small albuminuria, and scanty sediment, in which gran- 
ular and hyaline casts are found. While the quantity of urine 
is increased in both these forms of chronic Bright's disease, the 
quantity is larger in interstitial nephritis. Hypertrophy of 
the left ventricle, an almost invariable symptom in contracted 

* Furbringer does not say what form of kidney disease existed here, but 
leaves us to suppose that the kidneys were normal. 

11 
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kidney, is very rare in lanlaceoua disease, while enlai^mentj 
of the spleen and liver are common, and do not occur in intei 
stitial nephritis. 

Contracted kidney may also be associated with lardaceons^ 
disease. Witli i-egard to this relation, Bartels says lie wouldf 
prefer to consider the gradual cachexia produced by thef^nuinaf 
contracting kidney to be the primary niisehief and tlie cauaefl 
of the sccondaiy amyloid degeneration of the vessels of llMfl 
kidney. Why he should admit this, and yet not admit tliak.1 
the same result may be brought abont by the cachexia of pa-J 
renchymatous nephritis, which is so much more marked, Ij 
cannot understand. I should prefer to consider thtsc two eithq 
an accidental complication, or the iuterstitial disease secoiidai 
to the lardaceous disease, the amyloid maleriul acting as tmm 
irritant and producing the interstitial hyjiernuclcutiun nncj | 
fibrosis hi the manner already alluded to. 



1 rogvnxis. 

In the matter of prognosis much de[ieDds u|Ton the presence ^ 
or alisenccof theoriginal disease causing the larduccons change 
in the kidneys. If the former cannot be cured the effect of 
the latter can only be to hurry on the unfavorable termination 
of the former, although it is subject to the abatements as well j 
as exacerbations of that affection. If the original disease i 
curable, and the patient young, there are no limits to the pa»- 1 
siblc improvement, although it is scaroely likely that the dis^l 
eased structures are ever restored to their normal iitatc. But^ 
as it is unlikely that all the renal vessels are involvetl in the A 
change, and the organ ilaolf, especially before its complete d»-f 
vclopment is attained, is one callable of assuming an exlraorw I 
dinury d^ree of supplemental function, it is not impo^hl« 
that there may be a complete restoration. 

If the (Mitient is past middle life, even if it should liappt 
that the original disease has disappeared, the probabilities af-l 
recovery arc a minimum, while a decided degree of impruvfr 
ment is not impoesihle. If the stage of alteration of the bloodvl 
vessels of the stomach and intestines, as attested by obntinatQ^ 
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vomiting and diarrhoea, is reached, the disease is necessarily 

rapidly fatal. 

TVeatment 

Of lardaceous disease it may be said with greater emphasis 
than any other form of renal disease, " an ounce of prevention 
18 worth a pound of cure." A due appreciation by surgeons 
and syphilographers of the causes of lardaceous disease would 
prevent the occurrence of many cases; the timely amputation 
of a limb, long the seat of suppuration, and the thorough treat- 
ment of syphilis being all that is necessary to accomplish this. 
To this end also frequent examinations of urine should be 
made by the surgeon in charge of cases of the kind so often 
referred to, and the slightest indication of albuminuria should 
be the signal for prompt interference, if such be possible, while 
the possibility of the occurrence of this renal complication 
should always be before the surgeon's mind. 

In syphilis the faithful and persistent use of remedies for a 
sufficient time after all symptoms of the primary and secondary 
affections have disappeared is essential. From a somewhat 
careful examination of the subject, rather than from personal 
experience, I am satisfied that the '* continuous," rather than 
the " intermittent," treatment of syphilis, by small doses of 
mercurials long continued, is the plan most likely to secure 
the eradication of the disease, and subscribe heartily to the dic- 
tum of Dr. E. L. Keyes, announced in his paper read before 
the International Medical Congress* in Philadelphia, 1876 : 

" I think that a case treated from the first symptom should 
receive mercury continuously in small closes for a period not 
less than two and a half years, or, in any event, until at 
least six months have passed after the entire disapi)earance of 
the clearly syphilitic symptoms." By small doses are meant 
doses of ^^jth to ^'{yth of a grain. This is practically the treat- 
ment of Ricord, although he would also use iodide of potas- 
sium six months after he had discontinued the use of mercury. 
The iodide being a remedy rather for the symptoms than a 
cure for the disease, should be administered in sufficient doses 

* E. L. Keyes, Treatment of Syphilis, Transactions of the Interna- 
tional Medical Ck>ngre8S, Philadelphia, 1877. 
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as required, in fant interruptedly, while the mercurial treat- 1 
Dient should be eotitinued fur the period named. 

With regard to phthisis, a greater stiiuuhis to our eHbrlsl 
both to prevent aud cure than already exists, is scarcely po»'J 
eible, while the futility of those efforts in the very large i 
ber of cases is very well known. 

If tlie caii.«iDg disease continues to exist, the treatment of tlu 
lardaceous disease is the treatincnt of the former, — if it is uphi- 
lls, iodide of potassium and mercurials; if phthisis, cod-liver 
oil, iron, quinta, an abundance of nourishing food, in which milk 
and cream should be conspicuous, alcohol and restorative in 
ures generally, together with fresh air and suitable exercise. 

Supposing the original disease to have disiip{)eared, the mefl 
ures of treatment indicated are precisely those of parenchymib< 
tons nephritis, for the details of which the reader is referred tol 
the chapter on that disease. 

As to special modes of treatment directed to the diacase, Xl 
have little confidence in them. Bartcis recommends the i 
of iodide of potassium as curative of the disease, believing be 1 
is indebted for the favorable issue of the cases which hava ] 
te*Mvered under his care to that remedy, although he does not j 
know how it acta upon the diseased walls of the vessels, Ha% 
supports, at the same time, the general nutrition by prept 
tions of iron, vigorous diet (meat and milk), and good i 
and maintains sufficient action of the skin by baths. DickiD'^ 
son also recommends iodide of potassium when the disease is of 
syphilitic origin, directing the remedy to the affection atusing 
the lardaceous condition rather than to the latter. He also en- 
deavors to compensate the loss which the system suffers in ex- j 
haustive suppuration, not by general diet alone, but by salines, ] 
chiefly potash salts, and has reason to hn well satisHed with tbe.J 
r^ults obtained. Liebig's extract of beef should be especiallyfl 
useful under these circumstances, as it supplies the saline o 
etituents of beef lu a conoentnitcd form. 

The treatment of oomplicatiorui is in no way peculiar, and basl 
been so fully covered in previous sections that no further allo-J 
won is here required. 
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SECTION VIIL 

INTERSTITIAL NEPHRITIS. 

SynonyiM. — Contncted kidnef, «hronican3r contracted kidney, renal clrrhoftis, cir- 
rhotic kidney, granular degeneration, granular kidney, red granular kidney, gouty 
kidney, renal sclerosis. 

INTERSTITIAL NEPHRITIS IS A SLOW INFLAMMATORY PRO- 
CESS SEATED IN THE INTERSTITIAL TISSUE, WHICH, BECOM- 
ING ABNORMALLY INCREASED, SUBSEQUENTLY CONTRACTS 
AND DESTROYS THE TUBULAR ELEMENTS OF THE KIDNEY ; 
REDUCING ITS SIZE AND PRODUCING OTHER CONDITIONS 
MORE OR LESS COVERED BY THE SYNONYMS, OR MORE 
CLOSELY DESCRIBED IN THE SECTION ON THE MORBID 
ANATOMY OF THE DISEASE. 

Etiology, 

Of all the recognized forms of Bright's disease, interstitial 
nephritis presents the largest number of instances in which the 
cause is undiscoverable. There are, however, some well -de- 
termined causes. 

Among the most tangible of these is gout Gout is associ- 
ated with so many cases of contracted kidney, that the term 
gouiy kidney has come to be a well-recognized synonym for 
the product of interstitial nephritis. There are probably no 
cases of gout, which have continued for any length of time, 
Vhich are not accompanied by this condition of the kidney. 
It would seem to be the accumulation in the blood of the 
poison of gout, — the excess of uric acid and its compounds, — 
which causes the interstitial inflammation. 

Another well-recognized cause is lead poisoning. The lead 
in the blood, like the essential poison of gout, being the irri- 
tant which excites the proliferating activity of the connective 
tissue elements. Hence painters, glaziers, workers in lead in 
any shape, are frequent victims. Dr. Dickinson considers it 
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gafo to assert that, of jiaiutcrs, at least one-half evi;ntua11y diel 
of granular <ltgeneration of the kidneys. 

Ijong-contiiiued cytiiUia, especially following gonorrhcoa, 13 
undoubtedly a cause in a few instances, the inflammation trav- 
ellinjr up the ureter to the pelvis of the kidney and thence to 
the iiitertubniar tissue. 

Among the causes, the operation of which cannot be so di-A 
rectly proven, is numtal anxiety, wliethcr the result of grief orj 
of business and financial cares. Dr. Cliflbnl, quoted by Dr.T 
Rolwrt T. Edes,* goes so far as to attribute " twenty-four oun 
of thirty-two cases, in private practice, to some long-con tiii net 
anxiety or great grief." Certain it is that this disease very 
often exists for a long time undiscovered in business men wh{ 
have lived under a state of constant meut&l tension. 

Hereditary infuence is occasionally a cause of the contr 
kidney. A remarkable instance of this hereditary tendencjKjl 
has recently come to my notice. I was recently consulted b 
a gentleman, aged 30, who lias granular kidneys. His fathet 
and mother buthdied of Bright's disease, aged 56 and 63 yes 
respectively. The mother hud convuli^ions, A brotlier diedl 
of Bright's disease, without convulsions, at the age of 37. Two9 
children of this brotlier had Bright's disease when 4 and 7j 
years of age. A second brother died at the age of 29 will 
convulsions. A third and fourth brother, aged 23 and 839 
years respectively, have liail Bright's disease for six years. A^ 
sister, aged 36, has had Bright's disease for five years, A 
brother, aged 2G, and a sister, aged 34, have as yet no signs of 
Bright's disease. A maternal cousin died of undoubted Bright's 
disease, and other members of the family, belonging to j 
vious generations, died witli symptoms which suggest Bnght'd 
disease. The patient himself has undoubted granular kidneyj 
discovered in August, 1880, An examination of his urine il 
1876 revealed no evidences of the disease. There i 
in the family. Dr. Dickinson also relates the history of % 

* Ed™, Riibert T,, Some of the SymptomB of Bright's Disea 
Hed, and Siirg. Jour., vol. ciii, No. 2, July 8ih, ISSO. 
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family in which a hereditary albuminuria existed, apparently 
independent of gout. 

Alcohol, formerly thought to be a potent cause of the cir- 
rhotic kidney, is now acknowledged to be an infrequent one. 
The analogy of this condition to the cirrhotic liver suggested 
a similar irritant action of the alcohol in the blood upon the 
interstitial tissue of the kidney. But although the portal blood 
contains a large amount of alcohol after its liberal ingestion 
into the stomach, by the time the blood passes through the 
heart and lungs and gets into the kidney, very little if any re- 
mains unoxidized. It is barely possible, however, that when 
enormous quantities are used, enough may remain in the blood 
passing through the kidney to irritate its connective tissue, and 
also the cells lining the tubules. The latter, from their efforts 
to remove it, are probably more frequently irritated than the 
former; whence also the possibility, though rare also, of 
chronic parenchymatous nephritis being caused by it, as re- 
ferred to in discussing the latter disease. 

Valvular disease of the heart is another cause of interstitial 
nephritis, which is the immediate result of the venous conges- 
tion shared by the kidney in conjunction with all abdominal 
organs, when there is insufficiency of the heart's valves. But 
while the kidney is always altered in every case of valvular 
disease which has existed for any length of time, yet it is sel- 
dom gninular. The kidney most frequently found at autop- 
sies of cases of valvular disease is hard, dark-red or bluish, 
congested and somewhat larger than the normal organ, but 
smooth, not granular. This is called the cyanotic kidney, 
the kidney of cyanotic induration, or of passive congestion. 
On section, the same vascular appearance is seen, the pyramids 
being more deeply colored than the cortex. Minute exami- 
nation reveals the capillaries and veins distended with blood, 
as far back as the Malpighian bodies. The epithelium of 
the tubules is unchanged or perhaps slightly more granular 
than in health. The interstitial tissue is but slightly increasedy 
but tougher and more distinct than in health. Now this is the 
condition of the kidneys found in most cases of valvular heart 
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dteease which have continned,8ay a year or more. But if thai 
disease be still more prolonged we have tlie essential patho- J 
logical condition of the granular kidney. There in a positive 1 
ovei^rowth of the intoratitial tissue, which is especially evi- 
dent about the Malpigliian Ixxlies, Contraction takes place, 
interfering with the nutrition of tlie e{)itlielluni of the con- 
voluted tubules, which become granular, fatty, disintegrated, 
and portions of the tubes themselves and their Malpi^ian 
bodies are destroyed, producing cimtricial depressions, and 1 
an uneven granular surface. It ia true that the grannia- I 
tions are never bo large or distinct as in the typical grannlarJ 
kidney, nor is the organ ever so much reduced in size, pe^- J 
haps never l<elow the normal size. But the mGcbanism < 
the production of the condition is precisely that of the ordi- 
nary granular kidney. It is simply a difference in degree. J 
Therefore I do not hesitate to place valvular disease of the J 
heart in the category of causes of interstitial nephritis. Id J 
this view I am sustained by Dickinson and Lccorchc. Tbe'l 
former,* in 153 post-mortem examinations of persons dyin^ a 
with valvular disease of the heart, found the kidneys in 67 1 
having granular surfaces, and more or less oontraoted cortices^ | 
In 29 the kidneys were hard, congested, and increased in bulk, 
but still smooth. Dr. Barclay,! in ^'i analysis of 79 cases of ' 
valvular disease, found 28 having granular kidneys. Bartels, 
on the other hanil, prefers to consider it a separate process, 
chiefly, if I understand him aright, on the ground of its slow- 
ness or chronicity. He com|«ires it with brown induration of 
the lung as it occurs in connection with valvular heart dise 
or the tiiickoning of the peritoneum which follows upon portal i 
congestion. I do not think simple durutioti sulficient to sepa^ I 
rate one process from another with which it is otherwise iden- ' 
tical. Of course this condition of the kidney as tlie reult of 
heart disease is to be distinguished from that in whieh the renal 
disease is primary, as occasionally happens. 



* Dickinson, op. citnL, p. 1&5. 

t Med.-Chinirg. Trmisac., vol. xixi, p. Wl. 
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Pregnancy is rarely, if ever, a cause of interstitial nephritis. 
I have already named it among the fertile causes of acute 
and chronic parenchymatous nephritis, being here in accord 
with Bartels and against Dickinson. Indeed I am unable 
to understand how the latter writer draws the conclusions 
which he does from the cases he reports. For the morbid 
appearances he describes seem to me more those of acute and 
chronic parenchymatous nephritis than of interstitial nephritis, 
some of those which most resembled the granular kidney 
being in the stage of contraction.* 

Age and Sex of those Affected. — Interstitial nephritis is com- 
monly considered a disease of middle age. And so it is in the 
sense that the majority of persons in whom it is discovered are 
past forty. And I confess to some surprise when, on investigat- 
ing the matter, I found that there were so many cases, although 
still a small number under thirty. The youngest patient whom 
I have had was twenty-six. But it will be seen from the ap- 
pended tables by two of the largest observers, Dickiason and 
Bartels, t that the number of cases occurring under forty years 
of age is not inconsiderable. The figures indicate the age at 
which death occurred, and there was an autopsy in each case. 



Bartels. ' 
1 was 18 years. 

m 

1 was 19 years. 

2 were 20 years. 

4 were between 20 and 30 years. 
9 were between 30 and 40 years. 
4 were between 40 and 50 years. 
7 were between 50 and 60 years. 
6 were between 60 and 73 years. 

33 



Dickinson. 

1 was between 11 and 20 years. 
24 were between 21 an<l 30 years. 
50 were between 31 and 40 years. 
93 were between 41 and 50 years. 
76 were between 51 and 60 years. 
47 were between 61 and 70 years. 
17 were over 70 years. 

308 



* The reader who is sufficiently interested in the subject is referred to a 
paper by the writer on " The Causal Lesions of Puerperal Convulsions," read 
before the Pathological Society of Philadelphia, April 28th, 1878, and 
published in the Transactions for 1878-1879. The entire subject of Puer- 
peral Convulsions in its relation to albuminuria and Bright's disease is here 
discussed. 

t Bartels, op. citat., p. 411. Dickinson, op. citat., p. 145. 
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It must be remembered tliat there is a tendency to over- 
growtli in the interstitial tissue of the kidney as of other 
oi^ans in old age. Hence the term senile alropky of the | 
kidney. It is not safe, therefore, to call every instance of I 
atrophied kidney met in the post-mortem room a case of inter- 
Htitial nephritis. The clinical history, or some one of the 
well-marked symptoms of the disease, as albuminuria or urte- , 
niic symptoms should have preceded to sustain the diagnosis. 
This was the defect in the method followed by Gull and Sut- 
ton,* who, in the post-mortem examination of a large number ' 
of cases, independent of previous disease, noted that out of 1 
thirteen cases examined between the age of sixty and seventy, 
twelve had contracted kidney. At the same time, this atrophy I 
of old age may proceed to such dt^ree as to attain jiositive 1 
patholc^ical degrees, manifested not only by the morbid anat- 
omy of the kidney, but by the symptoms of iuterstitial ne- 
phritis. 

As to sfx, nearly twice as many males are subjects of the i 
disease, because of the more frequent exposure of the former 
to the causes of the affection, 

Morhid Anatomy. 

In interstitial nephritis, both kidneys are involved, but there 1 
is often a marked difference in the amount of disea.se in each. 

Maerofcnplcalli/ the organs are evidently smaller than in 
health, often less than half as large, I have occasionally seen 
them less than five centimeters (two inches) in length. Next 1 
to this reduction in size, the moat striking feature of the eon- 1 
traded kidney is its uneven or granular surface, which is, how- 
ever, notalways recognizable until after the capsule is removed. 
Very characteristic also is the presence of ci/sia with more op 1 
less clear watery or gelatinous contents, often visible through 
the cai«ule. These are not invariably, but quite constantly 
present. The capsute, itself thickened, strips ott'witli difficulty, 

* On tliB Pathology of the morbid BUIe wininionly oalleil Bright'* di9«u« 
with ronlracted kidney ( Arterio-copillary fibrosiB). Med.-ChJrurg. Tnuiaac, 
Sdseries, vol. aisrii.' 18T2. 
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dragging portions of tlie secreting structure with it. Owing 
to the resistance which the blood meets in its passage through 
the kidney, as the result of pathological alterations to be pres- 
ently described, a larger portion of it passes out of the organ 
by way of the capsule. Hence the bloodvessels of the latter 
are dilated, as are also the lymph spaces. 

Bereft of its capsule, the kidney is granular, hard, tough, 
and usually darkened in color; whence one of its names, the 
"red granular kidney." This color is in strong contrast to the 
white or slightly yellow tinge of the fcUty and contracting kid- 
ney, alnd although not always marked, but sometimes even 
substituted by a paleness, it is still easily distinguished from 
that of the contracting kidney of parenchymatous nephritis. 

The granules on the surface of the contracted kidney are 
distinct round and oval elevations of the surface, ranging in 
size from that of a pin's head to a pea, or from one to five 
millimeters {^\ to J of an inch). Those of smaller size are 
most numerous, and at first correspond with the lobules, the 
bases of which are visible on the surface of the normal organ. 
The larger ones result from the coalescence of two or more 
smaller. The granules themselves are of a lighter color than 
the depressed circlets between them, which are tinted with vas- 
cularity, and have a purplish or faint red hue. 

The cysts already referred to are now more distinct (after 
removal of the capsule), and vary also greatly in size. While 
equalling in minuteness the smallest of the granules, some of 
them are as large as a walnut. The larger are apt to be 
ruptured on stripping off the capsule. 

On section it is at once evident that the reduction in size of 
the kidney is almost wholly due to a narrowing of the cortex, 
although the medulla is also contracted. The former may not 
be more than three or four millimeters (J to ^ inch) in width, 
and exhibit every degree between this and the normal. The 
Malpighian bodies are smaller, less numerous, and can scarcely 
be detected by the naked eye, while the small arteries are 
more prominent from thickening of their walls. The in- 
creased density and firmness of the organ are apparent. If 
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the conditioDS occur in a gouty subject, linear chalk-marka of 
urate of soda may be present, more particularly in the pyramida 
of straight tubules, and are contained within as well as be- 
tween the tubules. The little cj'sts in varying niimbere are 
scattered throughout the section from cortex to papillie, but 
they are more numerous in the former, Rindfleisch snya 
the cysts iu the medulla, in the neighborhood of the papillw, are 
formed in the flexures of the lfK>ped tubes, where they originate 
in the colloid metamorphosis of cylinders of fibrin. The cysts 
may be altogether wanting. 

The pi'h'is of the l-hlney may be unaltered. It is sometimes 
enlarged from retraction of the pyramids. The calyces may 
be elongated. On the other hand if the kidney is very much 
reduced in size, the capsule may be pursed up, and propor- 
tionately smaller. 

Da Costa and Longstreth, in a recent article,* call atten- 
tion to tlie constant presence of an incrGase<l amount of fat 
surrounding the contracted kidney, even in emaciated subjects. 

Minute Sti-ucture. — Minute examination of thin sections 
through the cortex, clearly reveals the change to be an ovei^ 
growth of connective tiasne, with destruction of the tubules and 
bloodvessels. The proctss is best studied if the sections in- 
clude the capsular edge, as it progresses from without in- 
wards. In these may be seen extensive tracts of connective 
tissue of different ages, separating the tubules, which, in sections 
of healthy kidneys, are seen to !« closely in contact without 
appreciable intertubular substance. The younger connective 
tissue exhibits a simple hyperplasia of cells, with a scanty 
transparent intercellular substance, while that which is older 
contains fewer corpuscles and a more or less distinctly fibrillatcd 
intercellular substantv. 

The iiibukg themselves, appear, in pla«», quite normal; in 
others they are represented by fragmentary portions in which 
the uclls are still unchanged; in others again the cells ex- 
hibit a granular degeneration; some are evidently dilated ; 

res in Brighl'a LKwose, 
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others still are completely shrivelled, while it is evident from 
the larger areas of connective tissue that many have com- 
pletely disappeared. In a few tubules, waxy casts are present. 
The Malpighian bodies are surrounded by concentric layers of 
nucleated connective tissue. Many of them are shrivelled and 
atrophied, and an attempt to inject them with colored injecting 
fluids fai.ls either partially or completely. Some thus altered 
lie detached from the tubules with which they should be con- 
tinuous. 

The cysts originate partly in dilatations of obstructed seg- 
ments of the uriniferous tubules, and are partly the result of a 
dilatation of the Malpighian capsules. Proof of the latter 
mode of origin is found in the fact that compressed capillary 
tufts are sometimes found lying up against one side of the wall 
of the cyst. 

The same overgrowth of connective tissue takes place in the 
medulla, but it appears here later^ extends more slowly, and 
never reaches the degree found in the cortex. For this reason 
the contraction is not nearly so great, but the medullary area is 
still somewhat diminished by retraction of the pyramids. The 
excreting tubes in the medulla are in some places dilated, and 
in others twisted. 

Minute examination of the granules on the surface of the 
kidneys shows them to be made up of tubules in a tolerably 
perfect state, the mass having been caused to project by the 
constriction of the connective tissue encircling its base. 

The vascular system of the contracted kidney is the seat of 
important changes. In the first place it shares with the tubules 
the compressing eflect of the contracting new formation. As 
the result of this, a part of the capillary system is destroyed, 
and in the part thus destroyed are many capillary coils in the 
Malpighian bodies. Hence, as many afferent arterioles send 
their blood directly into the second capillary network, which 
is also cut down by the pressure. The vessels which remain 
are often dilated and twisted, and in consequence of the destruc- 
tion of numerous Malpighian bodies, send much of their blood 
out through the capsule. 
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A further very striking vascular iilteration is a hj-pertrophy, 
with siibsequciit degenoralioii of the mu.scular coat of the 
arteries ant! arterioles, and thickening of the external fibrous 
enat. This alteration has given rise to a good deal of discus- 
sion. Dr. Bright noted changes in the reual artery in kidney 
disease, but Dr. George Jolinson, in 18G7, dewribed the change 
more thoroughly, and showed it was common to the whole 
body. He considered it a pure muscular hypertrophy, — n reflex 
reactive overgrowth, whose object is to resist the entnuicc of 
the contaminated blood into the tissues. Dra. Gull and Sutton, 
in 1872, showed that along with the muscular hypertrophy 
there was also a thickening of the external fibrous coat. They, 
however, made the condition of the renal arterifs a part of a * 
general one, atlecting the entire arterial system, which, while it 
commonly begins in the kidney, may begin primarily in other 
organs. ludectl, according to them, the kidneys may be but 
little if at all aB'ected, whilst the morbid ciianue is far advanced 
in other organs. They characterize the condition as a " hyaline 
fibroid" formation in the arterioles and caipillaries, and sug^!;pst 
for it the name " arterio-tapillary fibrosis." They say further, 
that tile morbid state is allied to the conditions of old age, 
and that we cannot refer tiie vascular changes to an antecedent 
change in the blood due to defective renal excretion, but that 
they are due to distinct causes not yet ascertained. The ele- 
ment of thickening of the externa) coat, in addition to the 
hyftertrophy of the musi^ular, these observers have established ; 
but their view as to its being but a part of a general condi- 
tion, and in no way the result of kidney disease, is not ao- 
cept«tl, ao far as I know, by any. Xor have their views as to 
its causatiuu been any more favorably received. 

This condition is invariably associated with hypertrophy of 
the left ventricle of the heart. The two increase part jxisgu, 
and it is therefore impossible to dieiassooiate (heir considera- 
tion. That they arc both the reeiiU of the renal condition it 
seems to me requires no further proof than that furnished by 
Johnson and Dickinson, in their res{)ective treatises and papers. 

As to the immediate cause of tliis hypertrophy and over- 
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growth, Dr. Johnson's view best explains the facts, while it is 
consistent with the modern physiology of the arteries. It has 
already been said that he ascribes the thickening of the middle 
coat to a reactive overgrowth. This is stimulated to occur in 
two wayis. The arterioles contract forcibly to resist the admis- 
sion of the blood poisoned with the accumulation of excreta 
usually eliminated by the kidneys. This is the first stimulus. 
The heart then contracts with additional power to overcome 
this resistance, and thus it hypertrophies. But the arterial 
vessels contract still more forcibly to resist this impulse, whence 
the second stimulus to overgrowth of the muscular coat. As 
Johnson considers the change purely a muscular one, he is 
not called upon to explain the thickening of the adventitia. 
But the same causes which excite the hypertrophy are capable 
of exciting an inflammatory overgrowth of the connective tissue 
which forms the outer sheath, whether it be increased blood 
pressure or the irritant character of the blood. Both probably 
co-operate to produce it. So far as the arteries in the kidney 
itself are concerned, it is very likely that the thickening of the 
external coat is partly due to the inflammatory changes which, 
in this form of disease, select the connective tissue of which 
it forms a part. 

In the last edition of his admirable treatise on the Poihohgy 
and Ti^eatmeiit of Albuminuria^^ Dr. Dickinson, in advocating 
the older view of Bright, that both the cardiac hypertrophy and 
thickening of the muscular coat of the arteries are the result of 
a capillai^ resistance, points out what he believes to be a serious 
objection to the view of Johnson. The office of the muscular 
coat, says Dickinson, is not to resist, but to aid the heart in the 
propulsion of blood; the force of propulsion, which begins 
with the cardiac systole, being continued as a wave of contrac- 
tion, which passes in a peristaltic manner from the orifice of 
the aorta throughout the arterial system. It is true, this may 
be one of the offices of the muscular coat of arteries, but it is 
secondary to a much more important and better determined 
one of regulating the calibre of the bloodvessel, in accordance 

♦ Page 328. 
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with the temjrorary demands of an organ op tissue for blood. 
Tliis is a rtflex operation, controlled bv the vasomotor nervea^ [ 
and although it resists the heart in one sense, this resistance is j 
never sufficient to induce hyi^rtrophy of the left ventricle, he- \ 
oause, while the blood may be partially cut off from an organ 
or set of organs, by the stopcock action of the muscular coat, 
all the remaining arteries of the system are relaxed and ready 
to receive the extra blood thus shut oftl But in fhe case of the 
poisoned hlood, from insufficiency of secretion by the kidneys,.! 
aU the. arterioles are resisting ita admission. There is no frM | 
outlet. The heart, in its efforts to overcome this i-csistancCj 
hypertrophies in its left ventricle, against which the arteries 
again react,and thns the antagonism Iiccps up,and an increased ' 
hypertrophy results. 

Finally, all physiological studies go to prove that the capil- 
laries do not possiss an active [xiwer of changing their calibre 
and, therefore, of resisting the admission of blood. And i 
although the destructive compression of capillaries, and prob- j 
ably even arterioles which occm* in the kidney itself, in cip- I 
rhosis of that organ, obstructs the movement of blood through I 
it, such local resistance is not sufficient iu the presence of | 
the tinoletructed state of the remainder of the arterial system 
to produce a universal liyjwr trophy of the muscular coat in- 
cluding that of the heart. 

The degeneration alluded to, as succeeding the thickening , 
of the bloo<ive8sel wail, are of the kind which usually succeed 
hyperplasias, viz., fatty. In the muscular coat the nuclei of 
the fibre-cells waste, and finally disappear, leaving tlie coat 
reoogniaihlc only hy its transverse striation, although this a[>- 
pearancc may also be obscured by the presence of fat-drops, 
and even crj'stalline matter. The subsequent changes in the 
external fheath consist in tlie conversion of the thickened fibroid 
adventitia into a more hyaline material. , 

The final effect of these alterations is to produce a brittlen«« i 
in the arteriole walls, which disposes them to rupture on very 
slight increase of intravascular pressure. Hence, the frequent 
fatal termination of cases of interstitial nephritis by apoplexy. 
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Drs. Da Costa and Longstreth, in a recent paper,* have de- 
scribed as more or less constant in Bright's disease, and espe- 
cially in the contracting kidney, certain changes in the nervous 
renal ganglia, which consist essentially in a hyperplasia of the 
connective tissue and a fatty degeneration of the nerve-cells. 

They say that while this lesion mij^ht be looked upon as 
forming a part of the general process of degeneration in connec- 
tion with the kidney disease, they think it is the cause of the 
renal malady and precedes the degenerative changes. 

Also that the diseased condition of the ganglia furnishes the 
clue to the alterations of the vessels of the kidneys. 

And finally, that similar changes producing similar results 
may exist in other ganglia; for instance, in the cardiac plexus, 
explaining the hypertrophy of the heart. 

Da Costa and Longstreth in the paper alluded to, say they 
do not think the heart hypertrophies because of the opposition 
the passage of the blood meets in the renal circulation, but that 
it is to be traced to a central origin ; in one ease to the cardiac 
ganglia, and in the other to the renal. "The same statement 
applies to the changes in the vessels and tissues in other organs 
of the body, and when they in their turn are affected the gan- 
glia which preside over them as centres most probably have 
been acted upon in a similar manner as the ganglia already 
mentioned." 

For a description of the retinal changes which occur most 
frequently in this form of Bright's disease, see the following 
Section IX, by Dr. William F. Norris. 

Symptoms and Course of Inta'stitial Nephritis. 

The degree of uncertainty as to the origin of a large majority 
of cases of contracted kidney is only equalled by that of the 
insidiousness of their approach. The beginning of the disease 
is certainly not marked by any distinctive symptoms; and its 
progress is often unmarked by any, until those of ursemia, as 
manifested by the unexpected convulsion, drowsiness, or stu- 

♦ Amer. Jour, of the Med. Sciences, N. S., vol. 79, July, 1880, p. 17. 
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por, mark the bpgiiining of the end. The sttontion of thel 
physician being thus direi^tetl to the urine, albuminuria anjfl 
costs are discovered and confirm the condition. To the oltservfl 
ing (liiysiuianj perhiipe an unaccountable weakne^ or slonrfl 
convalescence from acute disease, or other unexplained con-A 
dition, may surest an examination of the urine; or the pe^l 
culinr tt-nsc and bounding pulse of hypertrophy of the left vea-rl 
triclc, or tlie more tangible symptom of a slight swelling of tliM~ 
feet or ankles, recognizable only at night or through the unex-4 
pected tightness of a Ixtut, may lead to the same cxamiDntioik 

Attention being called to the ui-inf, it will be found to pre 
eent characters which are more or less distinctive, and com^l 
monly in connection with the absence of other eymptoms, al- ; 
luded to as so characteristic, lead easily to a diagnosis. It ia, 3 
when freshly passed, acid ii] reaction, copions, often exceeding i 
the normal amount, never scanty except in the last stages of tha •, 
disease. The quantify may reach 2700 cc. (90 nz.), but this ii 
very rarely. The imtient very commonly lias to rise at nigh^ 
probably not more than once or twice, to pass his water. Con- 
sequent ty, the urine is light iu color and of low specific gravity^] 
— IOIO-I015, — and contains a trifling or moderate flocculeittf 
sediment. It is generally albuminous, but the albumen iai 
small in amount, and may be temporarily absent, or it may btl 
absent before a meal, and present after it. Later, however, iba 
becomes amstant. It seldom e-vceeds one-fourth the bulk of J 
fluid tested, and is very constantly a gotxl deal less, showiiiq 
a delicate line of white by Heller's nitric acid test. 

Tuhe-cada are present, but not usually numcmus. They aral 
almost solely hyaline, an<l pale granular. Some of the hyalinel 
easts are delicately so, requiring nice illumination for their de- 
tection ; others are distinct and sharply cut; others, still, con-J 
tain two or three glistening oil-droi»8. Casts may ut times b 
absent and again reappear, as is the case with albumen. To\ 
the termination of cases of interstitial nephritis the urine di-B 
minishes in {{uaatity, the specific gravity increases, and the castsl 
become much more numerous, and include among them htghly^l 
granular or dark granular, and occasionally even blood-cast*^ T 
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in addition to those alluded to. In a ease which recently ter- 
minated under my observation, the specific gravity rose to 
1030, and the urine rliminished to about 25 cc. (8 oz.). The 
low specific gravity of the urine in the early stages is largely the 
result of the increased quantity, which often equals 1800 to 2100 
cc. (60 to 70 oz.), and even rarely 2700 cc. (90 oz.). 

The urea is also diminished sooner or later, and in this 
manner the lower specific gravity is contributed to. This dim- 
inution becomes marked towards the close, accounting for the 
ursemic symptoms which often first announce the disease. It 
may be as low as 1 gram (15 grs.), and may be anything be- 
tween this and the normal 24 hours' quantity, which may be 
put down at from 20 to 40 grams in an adult. 

All the remaining normal constituents may be said in gen- 
eral terms to be diminished. 

As to the other symptoms which were alluded to as suggest- 
ing an examination of the urine, a feeling of unaccountable 
weakness or of being tired was mentioned. This is very often 
present, but it is a symptom which is present in many con- 
ditions, and should only be considered as suggestive. 

Slight oedema about the feet and ankles is often present, 
being so slight as to escape detection, or is discovered acciden- 
tally. When present it is significant, but it is often entirely 
wanting. We have the explanation of this slight oedema or 
its entire absence, in the free secretion of water, which is such 
a decided symptom of the early stages of this disease. 

Hypertrophy of the left ventricle of the heart is so constant 
that it may be properly considered as a symptom rather than 
a complication, which it strictly is. No case of interstitial 
nephritis has existed for any length of time without the pres- 
ence of this condition, and as few cases are discovered until 
they have existed a good while, few are found without hyper- 
trophy, although it is not always marked. In about one-half the 
cases, however, there is evident hypertrophy. Corresponding to 
this, the pulse has a peculiar tense and bounding character. 
These two symptoms have, therefore, a diagnostic value. I have 
already alluded to the cause of this hypertrophy, — the in- 
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creased efFort of the lieirt tn jiro[)cI tlie blood through capil- I 
liiries wliicJi resist its presence. Ordinarily there i 
symptoms of this enlargement except the increased petxnissioa I 
area and the peculiarity of the pulse. Occasionally, liowever, 
there are symptoms of cardiac distress, dyspucea, and palpita- I 
tion. Also accentuation of both sounds and reduplication of 1 
the first. The latter is probably due to a want of synchronism i 
in the systole of the two ventricles.* There is usually no 
murmur because there is no valvuliir disease. The latter may 
be present, however, in one of two ways. The patient may 
have had valvular di^^ease prior to the renal malady, or the 1 
latter itself, by its long continuance, have produt«il endoniP- | 
ditis and atheroma which are among its results, particularly In ] 
those who have passed miildle life, thus increasing the natural , 
tendency of age to this condition, 

Incifonfd aiierinl blood- preaimre is another symptom, wliitrh 
is the direct result of the hypertrophy of the left ventricle. 
This continues as long as the power of the heart lasts. Whea \ 
the latter begins to fail, the bl owl-pressure diminishes, and J 
with it begin a train of symptoms, among which diminished \ 
secrelion of urine and dropy are the most conspicuous. It o&- 
castonnlly hapjiens th'it, although this hyi»ertrophy is a com- 
pensiiling measure, it is the cause of inconvenience, manifested J 
by the (.firdiac distress, dyspntea, palpitation, and dixzincaa, | 
alluded to as somelime^ present. 

The atheroma and the incrcjiscd arterial blofxl-pressiire are ] 
the causes of another symplom which fretpiently determines I 
the mode of death, — rupture nf a bloodvessel in the brain ; in 
a word, apojiirxy. As stated, this accident occurs generally 
late in life, but Dickinson re|>orts a i-ase in which cerebral 
hsemorrhnge occurred in a girl of twelve. The pmportinn of 
cases of rwognincd inlcrstitial nejihritis in which this occurs \a 
not large, but many wLses of apoplexy arc directly traceable 
by autopsy to unsus|>ected renal cirrhosis, Dickinson lielieves 
that of fatal cases of apoplexy one-half are precciled by this 
form nf disease. 

* Sibeon, Bri(L-^)i Mtdicul Jol 




, April Isl, 



INTERSTITIAL NEPHRITIS. 181 

Haemorrhages in other situations are referable to this same 
altered state of the bloodvessels, as into the retina, from the 
nose, and even into the stomach. Hence sudden blindness, as 
well as dimness of vision due to retinitis albuminurica, is a 
symptom which occasionally presents itself. 

The latter symptom, dimness of vision due to retinitis albu- 
minurica, is a grave one. The pathological alteration in the 
retina which causes it presents itself usually only at an ad- 
vanced stage of the renal disease, and is but little remediable. 
The condition itself I deem of such importance as to demand 
separate consideration by an ophthalmologist. Accordingly, 
my friend Dr. William F. Norris has kindly furnished an 
article on the Retinitis of Brighfs Disease, which will follow 
this section. 

The termination by urcernia occurs more frequently in this 
than any other form of Bright's disease. Bartels says that 
nearly all the patients he has seen die in the extreme stage of 
atrophied kidneys, sank under the symptom of chronic uraemia. 
I can say the same of my own experience as to uraemia, but 
acute uraemia has been as frequent as chronic. As already 
stated, it is frequently the first intimation of the existence of 
any derangement, and manifests itself in any one or more of 
the forms already described under acute nephritis. Headache, 
drowsiness, convulsions, stupor, delirium, maniacal excitement, 
renal asthma, restlessness, nausea, vomiting, any one of these 
symptoms may usher in the dreadful train which is so apt to 
be fatal. But coma or a partial coma is here more frequent 
than convulsions. Drowsiness and severe headache are also 
frequent beginnings. Dr. E. C. Seguin has recently called 
attention to occipital headache as a symptom of uraemia.* In 
a case which terminated recently under my observation, in 
which delirium, coma, and maniacal symptoms were present, 
but interrupted by active treatment, the temperature was very 
high, ranging from 102° to 105°, and rose to 107° immedi- 
ately before death. During the stupor the patient was quiet, 
and there was no stertor. 

* Archives of Medicine, vol. iv, No. I. New York, August, 1880. 
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Dyspeptir symptoms with oletinate vomiting, pnrtiRularly 
in tlie morning before eating, are apt to ueher in a chro 
uriemia, Diarrlirpa is ]qs» eommon, but also sometimes occiira 
towanis the oloee, when it may !« very difficult to control. 

TIte duration of this form of renal disfoae is indefinite. 
Always a chronic pnx.'es.'i, it may last for yearn undiscovered, 
and when discovered before it ia too far advanced, the knowl- 
cilge of its presence will surest measures of precaution and 
treatment, which may so jirolon^ life that it need only be de- 
termined by its natural limit or some other disease. Yrt com- 
plete recovery from well-established interstitial nephritis dis- 
Kise ia probably unknown. 

Complii'at ions. 
These arc, in addition to what have already been considered 
as symptoms, but of which some might with projiriety he 
classed among complications, bronchitis, pericarditis, pleurisy, 
pneumonia; and, more rarely, endocarditis, peritonitis, inter- 
tubular gastritis, and even inliammation and ulceration of the 
bowels. But all inflammatory complications except bronchitis, 
pleurisy and pericarditis are less common than in acute ne- 
phritis. Bronchitis is said tu be the most frequent complica- 
tion, while pericanlitis is the most dangerous, being almost 
invariably fatal. The former occurs in about 33 i>er cent, of 
the cases, and the latter in 25 per cent. Pleurisy and pneu- 
monia are also of tolerably frequent occurrence, Grainger 
Stewart finding the former in 15 per cent, of his cases and 
pneumonia in 7 per cent. The latter author found pericar- 
ditis also in only 7 |>er cent., while Dickinson found recent 
pericarditis in nearly 25 per cent, ; a proportion which would 
be much increased if old false membranes and adhesions arc 
included. Acute endocarditis and i>eritouitis occur but very 
seldom. Jt is jioi^ible that the obstinate vomiting in some 
cases may he due to intertubular gastritis, the occasional pres- 
ence of which is asserted by Drs. Fenwick and Wilson Fox, as 
distinguished from the follicular inflammation found in acute 
nephritis. Three cases of ulceration of the ileum are mentioned 
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by Dr. Dickinson, and one by Dr. Bartels. The occasional 
obstinate diarrhoea may be due to this cause. 

The cause of this tendency to inflammation attending con- 
tracted kidneys is probably the irritant state of the blood, poi- 
soned with the retained excretions which the damaged kidney 
is unable to remove. 

Diagnosis. 

The diagnosis of an interstitial nephritis is usually easy, 
if by any means an examination of the urine is siiggested. 
The increased, or at least undiminished quantity, the low spe- 
cific gravity, small albuminuria, delicate hyaline, and pale 
granular casts, in the absence of other symptoms, are sufficiently 
distinctive. The conditions which should suggest such an ex- 
amination are a feeling of constant weariness, slight swelling 
of the feet, drowsiness, intense headache, confused intellect, 
dyspeptic symptoms, obstinate nausea, delirium, coma, and 
convulsions. 

Prognosis. 

The prognosis is unfavorable as to complete recovery, but 
favorable as to prolongation of life if the diagnosis l)e made 
suflBciently early. If it is not made previous to the setting 
in of urtemic symptoms, little may be expected. But even at 
tins stage energetic treatment may still avail to avert the im- 
mediate danger and prolong the patient's life. The possible 
sudden occurrence of convulsions and coma, and of death 
therefrom, should always be remembered and impressed upon 
the relatives of the patient. 

Treatment. 

From what has been said under prognosis, it is evident that 
the most hopeful result to be expected from treatment is the 
protection of the patient from the c*)nsequences of his malady, 
rather than the restoration of the kidney to its normal condi- 
tion. Our power in the former respect depends largely upon 
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the stage at winch the disease is discovered. But let as first 
suppose that it is detected, as it often is, at a period in which 
the urinfi is tolerably abundant, the albuminuria small, the 
casts are few, and there is no lEclema. Here, again, the indi- 
cations are, first, to maintain the integrity of the blood, chiefly 
by preventing the accumulation of urea and its allied com- 
pounda, and by compensating the loss by albuminuria, which 
18 at first not great ; and, serovi}, to treat as they arise, the acci- 
dents and coraplicalious which are often so dangerous to the 
patient. 

The first of these is best accomplished by dietetic and 
hygienic moasures, aided by the use of a few remedies. 

First, as to /ow/, all that was said under chronic paren- 
chymatous nephritis is more than applicable to interstitial 
nephritis, liecause the appetite is still good and a suitable se- 
lection can be exercised. 

As there stated, it is now generally recognjjwd that the urea 
found in the blood and eliminated bv the kidneys in health, 
has its chief source in the azoti/ed elcniLnts of food, and that 
the more nitrc^enous fond we consume, the larger is tlie accu- 
mulation of nrea in the blood, and the greater the work thrown 
uixm the kidneys. Now while u h not irossible nor desirable 
to exclude all nitrogenous fo™l, it must be of advantage in this 
disease to rethice it to a moderate amount. This is accomplished 
hy the substitution of all, or perhaps preferably, of a part of 
animal flesh by milk and cream, while drawing the elements 
of a mixed foo<l from the vf^tablc kingdom. The so-called 
vegetarians have proved conclusively that it is possible lo live 
and maintain good health upon milk and an otherwise exclu- 
sively vegetable diet. And while this diet may not be com- 
patible with the highest mental and physical development of 
which man is cnpable,* which is not at all proven, the resulting 
life is perfect enough for all its objects, and will doubtless be 
acceptable to those who prefer to live. On such a system I 
have known the patient with contracted kidney to maintsia 
apparently perfect health for many years. 

urin-nlpr'n I'livsiologv, 7lli KnglUh ed,, 18Q0, [i. 77. 
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With regard to beverages, there is no doubt that the use of 
strong alcoholic drinks should be avoided, and brandy, whis- 
key, and strong sherries and ports should be prohibited. The 
light wines, and especially the red wines, and lighter alcoholic 
drinks, as lager beer, porter, etc., may be used. 

What was said of clothing, fresh air, and exercise, in con- 
nection with chronic parenchymatous nephritis, is even more 
applicable to interstitial nephritis. Warmth of the body, main- 
tained by woollen garments next the skin to encourage its action, 
and the avoidance of damp and cold which check it, are 
peremptory. The wetting of the body by rain, or of the feet 
alone, has frequently been the exciting cause of a ursemic at- 
tack which was fatal. Rubber overshoes should be worn in 
all damp weather. 

In this connection sea-bathing requires to be alluded to. It 
is well known that sea-bathing sometimes induces albuminuria 
in individuals perfectly healthy, or at least in individuals at 
other times free from albuminuria. This must of course be 
due to a temporary congestion of the kidney, the result of an 
introversion of the blood from the skin, which is kept up by 
the length of the bath. Still more mischievous, therefore, 
must be the effect of prolonged sea-bathing upon one whose 
kidneys are already damaged and incompetent to perform their 
office. I am confident that one case of latent contracted kid- 
ney that recently came under my observation, was hastened to 
its fatal termination by this cause, the patient in this instance 
remaining in the water two or three hours at a time. Sea- 
bathing, therefore, or indeed any form of cold bathing should 
be interdicted to the patient with contracted kidney. Sea- 
bathing is especially mentioned because it is considered so 
healthful, and involves remaining in the water so much longer 
at a time. On the other hand the warm bath, and especially 
an occasional Turkish bath is advantageous. 

For the same reason there is no doubt that residence in a 
warm equable climate is often of signal service in interstitial 
nephritis; and cases are reported where the albumen has dis- 
appeared and apparent recovery taken place during such resi- 
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dence, where the previous diiratinn was such as lo make re- 1 
covery at least improhable. 

I recall the iii^itnncc of a lady past middle Hfe who had 
granular kiilnoys, and who had already begun to siifler the 
numerous inconveniences of advanced renal diwasc, Slie went 
abroad, and, during a residence in Southern Germany, was eti- 
tirely relieved of all unpleasant symptoms. She described 
herself as feeling during that jieriod like a young girl. Sho' 
had no sooner reached Liverpool, on her return, than alt of these 
symptoms returned, and she died in a few months after reach- 
ing home. I have no precise knowledge of the freqnenry of 
Bright's disease in the southern jtart of the United Stales, but 
I seldom hear of cases originating tiere. 

Prolonged bodily or mental fatigue should also be avoided 
by these ca^es, as they have been known to \k the exciting 
enuse of uncmia and death, The patient should live a life as 
easy and as free from any of these causes which have been 
considered, as his circumstances will permit. 

As to driu/a, they are of limited utility. The tonics, iron, 
quinine, and strychnia, are useful and necessary to combat the 
tendency to aniemia and weakness, which sooner or later the 
albuminuria will induce. Iron is perhaps the most important 
and indispensable, and may be given lu the shape of the acetate 
or the well-known Basham's mixture, of which the formula is 
given on p. 1 38. But it is a question whether the sense of weari- 
ness so characteristic, is not due, in a measure, to the accumula- 
tion in the muscles of effete matter, which should Ite eliminated 
by the kidneys, as the tired feeling so characteristic of diabetes is 
prolwbly due to a retention of sugar in the muscles, the oxi- 
dation of which relieves the sense of fatigue. In that event 
this weary feeling in interstitial nephriliM would be more 
likely to bo removed by encouraging elimination by mca'turea 
which promote the action of the skin. I would, however, 
resort to no very active treatment of this kind, but would 
rconmmend an occasional warm f»ath, or e9|>ecially a Turkish 
bath, with thorough friction and precaution from cold; thecum- 
binatiou of a gentle diaphoretic, as the sweet spirit of nitre or 



I 



INTERSTITIAL NEPHRITIS. 187 

the solution of acetate cf ammonium, with tonics and chalybe- 
ates, or brisk exercise in the open air, with proper precautions 
aj2jainst subsequent exposure while perspiring. These, united 
with sufficient rest, all tend to supplement the action of the 
kidneys and avert the consequences of their defective action. 

Diuretics are not indicated in this stage, because the secre- 
tion of urine is already free and not likely to be much increased 
by further diuresis. The bowels should be kept regular by 
the use of the natural aperient waters, the Hunyadi, Friedrichs- 
halle, and Rakoczy, or an occasional blue pill, but there is 
no need of decided purgation. The aperient may be combined 
with iron, and for this purpose sulphate of magnesium or 
pota&sium are useful. An ounce of the former, ten grains of 
sulphate of iron, and a drachm of aromatic sulphuric acid may 
be added to a pint of water, and of this a wineglassful taken 
before breakfast. Of course, later in the disease, when the 
urine is again scanty and we want to bring to bear all avail- 
able means of increased elimination, both diuretics ^nd purga- 
tives may be desirable to avert the calamity of ursemia. The 
same principles are to govern us in using them as have already 
been laid down under acute nephritis. I will mention, how- 
ever, digitalis as being a diuretic which is at once usually 
efficient as such, while it will also serve to sustain a failing 
heart. 

The second indication mentioned, the treatment of the com" 
plications and accidents incident to the condition, resolves itself 
into the treatment of the bronchitis, the pericarditis, the pleu- 
risy, pneumonia, endocarditis, gastric and intestinal disorders 
which have been named as occurring, and especially of the 
most serious calamity of all, ursemia. The treatment of the 
complications is that of the same conditions under other cir- 
cumstances. Prompt restorative and even stimulating meas- 
ures are, however, here earlier called for than in these same 
conditions uncomplicated, and when to these are added counter- 
irritation, the chief indications for the thoracic troubles are 
fulfilled. Paracentesis is a measure which is often of signal 
service in effusions into the chest, and occasionally of the 
pericardium. 
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Opium ehouM be cautiously employed, not only i 
gastro- intestinal troubles, but under all cirourastancea, 



untlouliletlly ii 



s the (lungers of u 



This 



8 been j 



I 



abundanlly proven. It need not be discarded altogether, for 1 
tliere is indeed no aulistilute for it in most bowel atfectiona I 
and conditions of severe paia, but it should be given ia j 
smaller doses tlian usual, and its effects wntched. In like I 
manner hypnotic, sedative, and anti^^pasniodie effects, when ] 
desire*!, should be produced by cJUoral and bromuUs if "I 
possible. 

Dynpeptlc symptoms are best treated with pepsin and acids. ] 
I have found full doses of the wine of pejisin, foij to fSss., 
with 5 to 10 drops of dilute nitromuriatic aeid, and j\ to ,^ ' 
of a grain of sulphate of strychniuni, here, as elsewhere, among 
the most efficient remedies for dvf^pepsia. Or the powdered 
pepsin in 8 to 10 grain doses may be dissolved in an aqueous 
acid Butuliou. 

Finally, as to the treatment of uramia, when it occurs, tha I 
immediate indication is, of course, increased elimination of a 
decided character. This is accomplished by sudorific?, pnrga- | 
tives, and diuretics. The degree to which these should be I 
pushed will of course deiiend upon the urgency of the symp- I 
toms. If there be simple drowsiness, hoaducho, or ga^stric de- ' 
rangemcnt, a brisk purge by J of a grain of claterium, or IJ- 
drojw of croton oil, or a saline, followed by full doses of infu- 
sion of digitalis, with acetate or citrate of potush, may suffice 
to avert the evil. Or, a draclim of jaborandi-leaves may be 
infused in six ounces of hot wuti'r, and a lablespoonful admin- 
istered to an adult, and repeated if necessary until a sufficient j 
diaphoresis results. If it Iw desired to counteract any depress- i 
ing effect, which enn hanlly exist with so moderate a dose, a 
drachm of solution of acetate of ammonium, which is also 
diuretic, may be added to the mixture. The fluid extract of | 
jaborandi, which I have »ot found so reliable as (he freshly 
prei>ared infusion, may be given for the same purpose in 20- 
drop (loses. If there is headache, full dosra of bromide of , 
jiotas^inm are indic£ited. 
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Usually, however, when the symptoms of uraemia appear in 
this disease, they are urgent, and require more active treatment. 
Coma is very frequently present, and the administration of 
remedies by the mouth is difficult or impossible. Then § or J a 
grain of muriate of pilocarpin may be given hypodermically, in 
solution. I have given f of a grain at a single dose, but the 
occasion was very urgent. A J grain is perhaps the most 
reliable, as I have known J grain to be insufficient to pro- 
duce the sweating, although it generally suffices. If the 
remedy acts, profase sweating, with or without salivation and 
diuresis, will take place within half an hour, and this is often 
attended with a prompt return to consciousness. If pilocarpin 
is not at hand, half of the above-directed infusion may be 
thrown into the rectum, and the remainder in half an hour, if 
sweating: does not result. But while waiting for this effect, 
the patient may be dry-cupped over the loins and at the 
back of the neck, and, if necessary, a couple of the cups at tl)e 
neck may be cut.. At the same time a couple of drops of 
eroton oil, diluted with plain oil or glycerin, may be dropped 
into the mouth, or :J of a grain of elaterium dissolved in a little 
water and introduced into the fauces. These latter remedies 
under the most favorable circumstances are apt to require 
several hours before they operate, but they are useful in keep- 
ing up the effect. Hot-air- or vapor- or hot-baths may be 
used when neither pilocarpin nor jaborandi are available or 
efficient. Diuretics may also be given with return to con- 
sciousness. I again give the preference to digitalis, but other 
remedies may be substituted or alternated with it. The infusion 
of scoparius (broom tea) is a favorite remedy. Trousseau's 
diuretic wine, containing juniper, squill, digitalis, and acetate 
of potash, is an efficient diuretic. Squill alone I have never 
found to have diuretic properties. Compound tincture of ju- 
niper or gin may be used, especially where stimulants are indi- 
cated, and to meet the popular demand for them. 

If commlsions are present, alternating with or to the exclu- 
sion of coma, chl(yral should be given. A drachm of chloral 
hydrate may be given to an adult by enema, often with the 
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most promptly satisfactory results. General blnodletting I 
should not be forgotten. The same' indications ivhidi make it I 
the lieBt remedy in puerperal convulsions call for it here; and 
while it is less efficient than in puerjieral eclampsia, it still may ' 
be used, with due regard to the strength of the patient. 

The aelhoMiic altacka, which are a part of the urieniic con- I 
dition, will be relieved by the same class of remedies, but the 
antispasmodics, chloral, the bromides, Hodman's anodyne, J 
and inhalations of ether may be used as adjuvants. 

Apopkxtf, which is not an infrequent termination of the J 
disease, in consequence of the defective character of the blood- ] 
vessel walls, is recognized by the jiaralysis, general or partial, — 
most frequently hemiplegia, — which accomj>anies the uncon- 
sciousness. Uemcdies are here generally futile, but such may J 
be used as arc indicated for apoplexy elsewhere. Bleeding, 
counter-! rrl tilt ion, and, if the patient survives the immediate J 
accident, iodide of potassium, with a view to promoting &l>- i 
sorption of the extravasatetl clot, may be used. 

Iltemorrhagea in other situations, as from the nose or nllm 
tary canal, are treated by the same measures as when they occur ] 
under other circumstuucefl. 

Aa to Hitecific Irealmenl, or treatment directed to the remc 
of the interstitial overgrowth in the kiduey, there is only one i 
remedy which theoretically could be ex^iected to 1» of surv 
and that is iodide of [wtassiiim. Unfortunately the peculiar i 
requirements of its administration, viz., the length of time | 
during which the patient must take the remedy before any re- i 
suits may be expected, and the consequent difficulty in aocu- 
mulating a sufficient number of cases, are such that it is utmost i 
impossible to determine whether it can Ix'of any service or not. | 

Owing to these difficulties I cannot say that I have hod J 
suitable opjtort unities for testing this remedy. Bartels snj'S 
of his e.iperionoc: "The patients whom I treated ujvon tliit 
|irinciple before the occurrence of any tlircatcning symptoms — 
before their exhihiling any trace of dropsy or uricmia, with- I 
drew themselves frtmi my observation too early, so that 1 can- 
not, as yet, venture to form an estimate of the ultimate results \ 
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of this method of treatment." He states, moreover, that he 
gives the iodide in solution to the extent of 1.5 to 2 grams (20 
to 30 grains daily) for an indefinite period, and has seen no 
prejudicial effects from its use uninterruptedly for many 
months. I have long been convinced that the iodide of potas- 
sium in ordinary doses is harmless for an indefinite (leriod. 
With these facts before us, it certainly merits a trial, but it is 
to be rememl^ered that nothing is to be expected unless its use 
is begun in the earliest stages, before dropsy, uraemia, or defects 
of vision have made their appearance. It is best given fasting 
in the morning.* Smaller doses thus suffice, and there is less 
interference with the administration of food and other reme- 
dies required. From 10 to 20 grains a day thus administered 
may be continued indefinitely. 



* The value of this method of administration, also recommended by 
Bartels, is well illustrated in an excellent paper published in the Philadel- 
phia Medical Times, vol. x, 1880, p. 445, by Dr. John Guitferas, on the 
therapeutic advantages of administering iodide of potassium during fast- 
ing, with some remarks upon interstitial hepatitis with enlargement of the 
liver. 
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'.». F. Xurria, .-I.-V., M.I).. Ctfnifnl Profta 
ViiiitTtili/ of Piwwy'wini 



The ocrasional oocurrenoe of amblyopia in tlie ooiirse of 
Bright's (]i:4(!ase has been ob^rved ever since tliia malady has 
been diagnostieated and studied ; and although Bright himself, 
in \\\& first paper on the subject (1827*) gave no eye symptoms 
beyond cetiema of iLe eyelids, he in 1836t recorded eleven caaes, 
" illustrating some of the more insidious attacks wliieh attend 
a fatal termination," in four of which failure of vision, coming 
on at a periml varying from six weeks to sis days Iwfore the 
fatal termination, wa^ one of tim prominent symptoms. la 
18401 '''*' *^'"c author published twenty-four t-ases, with de- , 
fective vision in three of them, and in 1843§ Bright and Barlow 
reported thirty-seven cases of the disease accompanied by 
unvmic poisoning, with five cases of defective vision among * 
them. It was not, however, till Turck]| in 1850 demonstrated | 
the occurreure of splotches of fatty degeneration in the retina^ I 
that the anatomical changes accompanying it were known ; 1 
and six years later wo find a more exhaustive study of the 1 
same subject by Vircliow.T[ The fir-t ophlhalmosoopic de- 
scription of these changes was published by Heymann** in 1856 
— just five years after the discovery of the ophthalmo«,-ope by 
Hclniholiz,nnd in 1859 Licbrcichft added still further to our 

■ Kcporls of Medicsl Cnsos, by Kiciiard Bright, M.I)., F.U-S., vol. ii 
London, 1827. 

+ Giij-'b Hoxpital Reports, 1836, pp. S38-380. 

J Uiij'a UtMiiiinl K(i>orU, ISW, \ Giiy'a Hmpitul Bcporls, 1843. | 

II Zeilochrin dor Gewlliwhafl iter Wiener Aertze, 1850. 

i Virchow's Arehiv, vol, x, pp. I7U-193. 
•* Aniiir r Oplithalmnlnttia. Bii. ii, pari 2, pp. 137-lM. 
tt Il-id., lU. V, imn 1!, pp. 265-3ti8. 
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knowledge of the subject, illustrating his description with a 
colored lithographic plate. Since that period the literature of 
the subject has grown to such proportions that the mere enu- 
meration of the various articles and works on the subject would 
require of itself many pages, and the reader will find at the 
end of the chapter a reference to several works where an ex- 
tended bibliography is given. 

Symptoms and Description. 

The retinitis of Bright's disease presents very various aspects, 
not only in different cases but also in different stages of its 
development in the same case, and distinguishes itself mainly 
from other forms of inflammation of this nervous sheet by its 
marked tendency to fatty degeneration. As seen by a spe- 
cialist or at an eye hospital the disease usually presents a type 
quite different to that predominating in the wards of a general 
hospital. In the former the blood-poisoning seems to fall with 
peculiar intensity on the nervous system, and the patients come 
complaining of headache, dizziness, and dim vision, these being 
the only marked symptoms of the malady, while the anajmia^ 
dropsy, and other symptoms are either absent or present in so 
slight a degree that the patients have not supposed themselves 
suffering, from any constitutional malady or needing advice 
from their medical attendant. The retinal changes in such 
cases are usually very extensive, and those in the cerebrum 
would possibly be found equally developed if we had only as 
accurate a method of investigating them. In the wards of a 
general hospital, however, we have a much better opportunity 
to study the development of the retinitis, and it is there most 
frequently encountered among thase suffering from marked 
dropsy and cardiac disease, with transparent waxy skins, whose 
appearance indicates at a glance how seriously their nutrition 
has been impaired by the ravages of the disease. In these we 
often see only a few white splotches in the retina, either with or 
without hflemorrhages, and occasionally only a slight atrophy 
of the optic disk due to a previous retinitis. When the indi- 
vidual lives and is not markedly relieved by the rest and 
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treatment adopted, we frequently bave an opjwrtunity of seeing 
the tievelopnient to a. greater or leas degree of the typical form 

of the afii-ction. 

Ti/pical Cases. 

In typical cases the retinal changes commence with slight 
cedema of the disk and snrroumling retina, with a few irregu- 
lar white splotches and striated hiemorrhages In the fibre-layer. 
We see the white patehes miiltipiy and extend, mostly within 
an area of two or three disk diameters from the optic entrance, 
until in higli grades of the alfection they coalesce and form a 
broad zone around the disk, which is itself swollen and promi- 
nent, its outlines being hidden by the opaque nerve-fibres 
which diverge from it. Fresh hie morrh ages occur from time 
to time, and arc striated when in tlie fil>re-layer, and of irregu- 
larly rounded outline when invading the deejier portions of the 
retina, Thry arc iisually either entirely absorbed or leave 
behind them a fatty clot, which adds an additional white 
splotch to those already existing in the retina. At times they 
leave sjwts of black granular pigment as the marks of their 
previous presence. At the same time irregularly linear or 
quadrate while splotches are dcvehii)ed, which radiate from 
the fovea centralis throughout the macular rt^ion. These were 
formerly supposed when present to be absolutely characteristic 
of the dL*easc, but it is now assorteil by several gmxl observers 
that similar iipjiearanccs have been seen in the neuro-retinltis 
caused by brain tumor or by basilar meningitis, where there 
was no necorapanying disease of the kidney. (Grafe, A. f. 
0.,xij, 2 ; Schmidt and Wogner, A. f. O., xv, z] Magnus, Ophth. 
Atlas, Taf. vl, fig. 2 ; Leber in Grafe and Saemlsch, IJd. v, p. 
681 J Carter, Diseases of Kye, p. 3S2, Am. edit. ; U. Eales, 
Birmingham Med. Review, January, 1880, p. 47.) 



Chtingca in the Color of the Fundus and of the Jifttnal Blood 

Columna, 

In many ea.ses occurring in the last stages of the disease a 

remarkably yc'Ilowish tint of the fundus is observeil, together 
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with decided alteration in the color of the blood columns in 
the retinal bloodvessels ; the blood in the arteries being too 
yellow, and that in the veins presenting too little of its usually 
pronounced red-purple tint; in short, a state of affairs approx- 
imating in some degree to that which we find in cases of per- 
nicious anaemia. 

Curability, 

Where a patient with albuminuric retinitis is admitted to 
hospital, and under the treatment adopted, the general health for 
the time improves, we not infrequently see the vision improve 
with it, and the retinal changes become regressive and partially 
disappear. I have several times seen patients with a vision of 
only 20-CC on admission, in a month improve so that they had 
a vision of 20-L, and could once more read ordinary print and 
perform for a time their usual duties. I have, however, 
never witnessed a complete disappearance of all retinal changes 
except in acute cases, and can well recall a case of albuminuric 
retinitis occurring during pregnancy, where, three years later, 
there was no trace of the disease beyond a slight atrophy of the 
optic disk. 

Forms of Kidney Disease in which it may be Developed, 

This form of retinitis may be developed (as has been abun- 
dantly proved by careful autopsies) during any form of 
Bright's disease, either with the enlarged mottled kidney of 
acute parenchymatous nephritis, or with the large white 
kidney, the amyloid kidney, or the cirrhotic kidney of chronic 
disease. In the vast majority of cases, however, it is devel- 
oped in the later stages of the last-named form of disease, and 
seems to be in some way related to the blood-poisoning caused 
by it. 

Exceptional Forms of Albuminuric Retinitis, 

While the foregoing description gives a fair picture of the 
development of the disease as ordinarily met with, neverthe- 
less we may encounter other varieties. Thus I have seen 
cases which, at the start, could not be diagnosticated by the 
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Ophthalmoscope from cases of retinal hremorrliage from otlier 
cauaes (and Magnus has published similar cases), and there j 
are recorded other cases where the only changes seen in the 
fundus oculi were a pronounced choking of (he disk similar to 
that with which we are familiar in cases of brain tumor. (,Mag- 
nus, Samulsohii, Gowers.) 



Morbid Anaioniy. 

We find serous swelling of the disk and surrounding retina, 
especially of the neuroglia ; and in the fibre-layer nests of what 
are usually described as varicose or sclerotic hyperlro])hy of 
the nerve-fibres. These swollen fibres ore, when slightly de- 
veloped, spindle-shaped, at other times so dilated that, with 
their large nuclei, they much rtsemble ganglion -eel Is, and they 
were described by Virrhow as sclerosed ganglion -cells. Owing 
to their [wsition, which is frequently just below the niembrana 
limitans interna, and to the fact that their processes lan readily 
be demonstrated to be continuous with the nerve-fibres of the 
fibre-layer, they are now classed by mast authors as varicose 
hypertrophies of the nerve-fibfea. This affection is, however, 
by no means peculiar to this disease, bnt ia not infrequently 
devel(i|ie<I in other forms of neuro-retiuitis. 

We find also fatty splotches, consisting of lai^ numbers of 
comiKiund granule-corpuscles, usually either in the nerve-fibre 
layer or in one of the nuclear layers. The radial connective 
tissue fibres (fibres of Miiller) also present numerous minute 
fat-drops, which, when massed at their upper end, cause the 
well-known radiating white stripes on the macufar r^ion. 

The bloodvessels of the retina exhibit dtlatution of the veins 
and capillaries, with fatly d^ncration of their walls, oflen 
only of their adventitia, and also so-called sclerosis, a trans- 
|)arent thickening of their walls, which resembles amyloid 
dt^neration, but does not respond to the action of Jotllne. 
HEemorrhagcs are almost invariably present, either striated, and 
more or Icse linear in shape Iwtween (he retinal fibres, or in leea 
regular ma.sses in the outer retinal layers, or in the vitreoua 
humor. Tlic choroid often exhibits changes in its bloodvessels 
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Similar to those described in the retina, especially sclerosis of its 
capillaries, with fatty degeneration of their endothelium. As has 
been already mentioned, these changes in the retina are apt to 
be developed in the later stages of chronic disiease of the kid- 
neys, and therefore correspond to the period at which we 
find marked cardiac hypertrophy, and it has been supposed 
that this was essential to their development. Thus Traube 
claimed that the haemorrhages arose solely from this cause, 
while he inclined to the belief that the other changes were due 
to the retention of urea. It is evident that the greater the 
force of the blood-current the more readily would it rupture 
the degenerated bloodvessels, and we must therefore assign to 
hypertrophy of the heart an important r6le in the production 
of retinal haemorrhages ; but the fact that they are found in 
acute cases where no cardiac hypertrophy has had time to de- 
velop, and that many autopsies are on record where there was 
no cardiac hypertrophy, proves that it is not an essential factor 
of their production. The fact also of the abundance of reti- 
nal haemorrhages in cases of pernicious anaemia where there 
is no increase of the blood-pressure, points to the same conclu- 
sion. 

Stdtistics, 

The proportion of cases of Bright's disease in which albu- 
minuric retinitis is developed has been variously stated by dif- 
ferent authors. Bright himself has not reported his cases with 
a view to determining this point, but the clinical record of 
them is so complete that we can readily do so. Thus we find 
in the four papers previously referred to records of 95 cases, 
in 12 of which failure of vision is recorded (12.62 per cent.). 
In these as in all other preophthalmoscopic data we are fairly 
entitled to consider the real ratio as far higher than that re- 
ported, because marked retinal changes frequently exist with- 
out decided impairment of vision, which is only necessarily 
interfered with when the region of the yellow spot is attacked. 
Frerichs* gives 10 cases of retinitis in a total of 78 cases, a i>er- 

* Frerichs, quoted by Leber, in Griife and Saemisch, vol. v, p. 585. 
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centage of 12.82. Gulfnowski* gives 47 out of 154ca9e9(30.1S 
])er cont.)i ai"l quotes Lefort-lit' as giving 62 caws out of 286, 
or 21.71 jKT cent. Wiignerf gives 12outof 157ca8<'.'i, or 7.64 
per cent. Ue rejects, however, six cases of retinal changes, 
which, in his judgment, were not sufficiently characteristic, and 
which would, if accepted, raise the percentage to 11.46. Mr. 
H. EaleSiJ the most recent writer who has examined any con- 
siderable number of cases with a view to determining the fre- 
quency of retinal discjisc in them, gives 100 coses, in which 28 
had retinal changes, and 3 alterations of the optic disks. I 
regret that my own researches throw so little light on this sub- 
ject; but although I have carefully examined a considerable 
number of cases of albuminuric retinitis, I at first devoted my 
attention exclusively to the mode of development of tlie aflec- 
tion, its various forms, and the kind of kidney disease accom- 
panying them, and failed projierly to note the negative cases 
iu which there were no retinal changes. For an opportunity 
for studying these citses, I am much indebte<l to my friend Dr. 
J. H. Hutchinson, who has for years placed his wards at my 
disposal, and also for similar courttsies to Drs. W. Pepper, J, 
Tyson, and J. M. Da Costa. In the last 41 cases which 
1 have examined, taken as they occurred in the wards of 
general hosjiitals, I found 11 cases of decided retinal change, 
Buch as cedema with white splntches and bteraorrhages, and 
have not counte<l several cases of slight degrees of atrophy 
of tlie dif^k [Hjssibly due to foregoing changes. This would 
give iC.82 [jer cent; but the number is too small to allow 
proper conclusions to be drawn from it, and can only he of value [ 
as a contribution to the total statistics of the subject. 



Tr'-afmriil. 

Rtst in bcfl with miMlcRilc purgiilives and diaphoretics; 

short, the remedies usually jirescribeil for the constitutional 

■ CInleiowski, L'lTnion Mtdicnle, 1873. pp. 924-028. 
t Wni^ner, Virchow'g Arctiiv, lid. lii, pp. 219-271. 
J Ealei, Binuingliani Slwlieal Review. J.inuar)-, 1880, pp. S-'i-oa. 
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treatment of the disease are the most effective means of clear- 
ing up such cloudy retinae, and I know of no drug or local 
application to the eye which acts in any d^ree as a specific. 

Urcemio Amaurosis, 

Uraemic amaurosis is much more rarely encountered than 
is albuminuric retinitis in the course of Bright's disease. It is 
rapid in its development and in its subsidence, is without reti- 
nal changes, and the blindness is evidently due to some transient 
affection of the cerebral centres. It is, however, occasionally 
developed in cases in which albuminuric retinitis already exists. 

Bibliography, 

By^consulting the following- named books the reader can 
find a full discussion of the subject and an extended bibliog- 
raphy, while the atlases mentioned will afford good pictorial 
representations of the various forms of the disease : 

Allbutt, Use of the Ophthalmoscope in Diseases of the Ner- 
vous System and of the Kidneys. London, 1871. 

Leber, in Griife and Saemisch's Handbuch der Augenheil- 
kunde, vol. v. Leipzig, 1877. 

Forster, in Grafe and Saemisch's Handbuch der Augenheil- 
kunde, vol. vii. Leipzig, 1877. 

Gowers, A Manual and Atlas of Medical Ophthalmoscopy. 
London, 1879. 

Liebreich, Atlas d'Ophthalmoscopie. Paris, 1863. 

Jaeger, Ophthalmoscopischer Hand Atlas. Wien, 1869. 

Magnus, Die Albuminuric in ihren Ophthalmoscopischen 
Erscheinungen. Leipzig, 1873. 
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SUPPUHATIVE INTERSTITIA 



srrpuRATrvE interstitial nephritis is that form 
OP kephritis which results \s the formatkijj of ab- 

eCESSES RAXOINO IN SIZE FROM THAT OF A MERE POINT 
TO THAT IN WHICH THE ENTIRE KIDNEY IS I.WSVERTED 
INTO A SINGLE PURULENT SAC. 



The term interstitial is used for tliis condition bemuse the 
iiiflmnmafion which results in these abscesses nlwiiys l)egins in 
tlie int«?r»titial ti^ue of tlie kidney. In coutradislinctiou to 
the form of disoise under consideration, tlie contraclefl or dr- 
rhotic kidney is the result of a iion-suppurative intersititial 
nephritis. Most frequently this form of iiephritia starts in the 
pelvis of the kidney, as a pyelitis, and thence extendi along 
the interstitial tissue nf the organ into itn parendiyma. HeJice 
the term pyelo-nephritis is ofitcu appropriately applieil to the 
same condition. It also happens that the nephritis does not 
start from the pelvis, hut in the interstitial tissue of the sub- 
stance of the oi^n, as when the rtsnit of an infections embo- 
1ns or traumatic cause, or obstruction of the tubule? by con- 
cretions. But I do not consider it necessary on this account 
to make Iwo divisions of the sulyect, as some authors do, con- 
siilering one as pyelo-nephritis, and the other as suppurative) 
nephritis, including in the latter those cases which bt^in In the 
substance of the organ. The processes are cssenliiiljy the same. 

Elloloffij. 

Probably llie most frequent cause of suppurative nephritis 

is rftenlion <if tlvcomposed urine. Such retention and decom- 
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position are the result of long-continued obstruction to the 
descent of the urine from any cause, as stone in the bladder, 
inflammation of the bladder as the result of stone or other 
cause, impaction of stone in the ureter or pelvis of the kid- 
ney, or stricture of the urethra. 

Calculous doncretions in the substance of the kidney are 
another frequent cause, producing most of the cases not the 
result of the backing of retained urine on the pelvis of the 
kidney. It is easily understood how these may act as irri- 
tants to the interstitial tissue, and excite therein suppuration. 

Infectious emboli cause a small number of cases of suppu- 
rative nephritis. These emboli are usually derived from the 
valves of the heart in cases of ulcerative endocarditis, but they 
may also arise in putrid wounds, stumps, or other seats of 
putrid inflammation. The abscesses found in the kidney in 
common with other organs in pyaemia are thus produced. 

Traumatic injuries, as blows, kicks, or j>cnetrating wounds 
in the neighborhood of the kidney, or falls from a distance 
and striking upon the sharp edge of a fence or similar object, 
may also cause suppurative nephritis. These causes, however, 
rarely produce the condition, because if extremely severe, rup- 
ture of the organ and peritonitis generally cause death before 
suppuration sets in, and if less serious they are apt to be fol- 
lowed by hsematuria, which lasts for a few days, when the pa- 
tient recovers. 

Infectious vegetable organisms — bacteria — are claimed to be 
a cause of suppurative nephritis. Indeed according to some, 
notably Klebs,* they are an indispensable prerequisite in all 
cases. Neither position can be admitted as proven, but suffi- 
cient evidence has been adduced, both from pathological anatomy 
and clinical observation, to demand the precaution of using only 
scrupulously clean instruments, catheters, sounds, etc. It is 
very likely, at least, that decomposition in urine previously 
pure may be induced by these organisms, and thus an eflBcient 
cause of the pyelitis and nephritis produced. 

* Klebs, Dr. E., Handbuch der Pathologischen Anatomie, dritte Liefe- 
rung, Berlin, 1870, s. 655. 
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Siii'imrative nephritis may OK'ur at any agt* subject to the 
openilion of the cauae. The youngest |iatient I hnve met is 
the boy, whose case is related on pp. 208-212. Suppurative 
nephritis was undoubtedly here present when the bov was two 
yeare old. 

Morbid Anaioniij. 

The appearances \&ry necessarily with the stage of the dis- 
ease, and also somewhat with the cause, 

In tiie earlier stage, as most frequently caused, by the reten- 
tion of decomposing ammoniacal urine, which produecs a dif- 
fuse inflammation of the connective tissue, starting from the 
pelvis of the kidney, the organ is enlarged and vascular. The 
capsule strips off easily, but in places drags shreds of the renal 
substance with it, while its under surface is otherwise slightly 
rougher than in health. The shreds are found to correspond 
with the seats of little punctate altscesscs about a millimeter m 
diameter, on the surface of the kidney, which are thus rup- 
tured. Others are noticed s«ittere<l over the reddened surface 
of the organ. Tliey may be isolated or arranged in groups 
of from three to six. At this stage, too, they will bo found 
scattered over one or more area?, each corresponding to the base 
of a single Malpighian jiyramid, while other pyramids may be 
entirely free. Each absco's is surroundwl by an intensely red 
border. On principal section of the kidney, these littleabsccsscs 
appear us yellow striie running in the direction of the tubules* 
between \vliicli they are found on minute examination to be 
placed. The striie converge a variable distance into the me- 
dulla, liecoming, as they do so, more closely aggrt^tcd, and 
extending occasionally as far as the papilla;. lu the medulla 
they accompany the connective tissue about the vasa recta, and 
in tlie cortex tht! interfascicular veins, the beginning of which 
on the surface of the kidney corresponds with the punctate ab- 
scess, which latter is, as it were, tlie outer end of the streak. 
According to Klebs they contain, in addition to pus-corpuscles, 
minute shining granules, which are not nlterctl by the actioo 
of alkalies or acids, are dissolved neither by alcohol nor ether, 
and which he considers, therefore, bacteria. 
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At a later stage, these little collections of pus unite to 
form larger ones, these again to form others still larger, de- 
stroying the tubular structure of the kidney as they encroach 
upon it; and it is at this stage that cases of pyelo-nephritis 
not unfrequently terminate unfavorably, and the specimens 
come under observation. At first each of the abscesses thus 
formed is confined to the region of a single pyramid, and it 
not unfrequently happens that a kidney is partitioned off in 
the manner shown in Fig. 33, drawn from a specimen in the 
possession of the author. Before this ocxjurs, however, the 
abscess bursts through the papilla and calyx into the pelvis 
of the kidney. The pelvic end of the papilla is then bounded 
by an uneven ulcer, which gradually enlarges and deepens 
until the entire pyramid is destroyed, with more or less of the 
cortex corresponding to it. If the case lasts long enough even 
the partitions referred to may be eroded, and thus it occasion- 
ally happens that the entire kidney is converted into a huge 
purulent sac. This of course can occur with one kidney 
only, while the other is, in a measure, able to continue its 
function of secretion, although the two kidneys are sometimes 
so far altered that it seems incredible that death from ursemia 
should not have occurred much earlier in the course of the 
disease. 

More rarely, it happens that the abscess ruptures through 
the capsule and leads to the formation of subperitoneal ab- 
scesses, which may open posteriorly or gravitate towards the 
pelvis and oi>en under Poupart's ligament. 

The pelvis of the kidney is always dilated, and the seat of 
a purulent catarrh, the product of which passes down the 
ureter with the urine into the bladder. As often, the ureter is 
similarly dilated, being sometimes converted into an intestine- 
like tube. This is more particularly the case when it is im- 
pacted with the calculi, as in the drawing presented, or there 
is some decided obstruction to the passage of the urine from 
the ureter into the bladder. The pelvis of the kidney itself is 
even more frequently impacted with calculi than the ureter, 
when the latter, unless it at the same time contains stones or 
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is also ol)striicte<l at its outlet, is less dilated. According to the 
degree of obstruction, the pelvic and ureter also contain more 
or less decomposing and stinking arinCj mised with pits and 
crowded with bacteria. 

Almost invariably fatal as these cases are, a complete arrest 
of the process is said to l»e not impossible, followed by inspissn- 
tion, caseation, calcareous metamorphosis, encapsulation, and 
recovery. 

Klebs* deacribes a still earlier stage of pyelo-nejtliritis than 
that uf the punctate abscesses described. In this, the kidney 
isenlargedand vascniarand the cajwule non-adherent. He says 
that at this htage there are do iWcrtubulur changes whatever; 
that the tubnies themselves are broad, their epithelinm cloudy, 
sometimes fatty ; their lumen is widened and jW/w/inV/i bacteria, 

Ebstein, in his recent article in Ziemssen's Cj/clopavlia of 
Medicine, vol. xv,t confirms the description of Kiebs, and 
sustains his view as to its parasitic origin, while he also claims 
that it has now the most adherents. These adherents contend 
that the bacteria themselves excite the inflammation, causing, 
in the first plat*, a purulent pyelitis, and subsequently circum- 
scribed renal inflammation. 

They adopt the suggestion of Traube, tluit the bacteria gain 
admission from without, generally by the introduction of dirty 
cathelcrs. I regret that I have nothing to oflU-r from expe- 
rience of my own in the examination of kidneys in this early 
stage of suppurative nephritis, but supjKtsing the observatlous 
of Klebs and Etistein to be correct, the question of the parasitic 
origin of pyeto-nephritis becomes only a part of that of the {tara- 
sitic origin of disease generally, which, to say the most, must be 
considere<i not proven. On the other hand, we have to remem- 
ber, first, that numerous cases of pyelo-ncphritis have occurred 
in which a catheter has never been introduced ; and, second, 
that very few occur in which there does not exist a cause in 
the shape of a moohaniea! irritant which is amply sufficient to 
account for the irritation. 



* KJcbs, op. citat. 
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Where the abscess is embolic in origin its seat is at first occu- 
pied by an area of intense hypersemia, resulting in hsemor- 
rhagic extravasation, which takes place also into the tubules, 
causing bloody urine. To this succeeds suppuration. The size 
and number of the abscesses depend upon that of the plug 
obstructing the bloodvessel, which is usually one of the inter- 
lobular arteries or a vas afferens. The embolic abscesses may 
also be multiple in consequence of the breaking of the embo- 
lus into a number of minute fragments. 

Where the cause is traumatic the process is not so easily de- 
fined. Circumscribed abscesses may occur, or the kidney may 
be converted into a soft pulpy mass, a mixture of pus, blood, 
and broken-down renal substance. 

Symptoms and Course of Suppurative Nephritis, 

The symptoms of this condition are not numerous, and, 
apart from the characters of the urine, are not very distinctive. 
Pain and tenderness are the most constant, but it has occurred 
that considerable inroads have been made upon the structure 
of the kidney without pain resulting. On the other hand, the 
pain is often of a very severe character, while the tenderness 
over the region of the kidney affected is also evident. Most 
frequently, but not always, the severest pain is in the region 
of the kidney itself, whence it radiates towards the front of the 
abdomen and the groin, and is accompanied often by re- 
traction of the testicles. Where the condition is the result of 
impacted calculus, the seat of the impaction is the seat of pain. 
Thus, in the little patient whose case affords a typical illustra- 
tion of one due to impacted calculi, and which is therefore 
narrated at the end of this section, the region between the 
umbilicus and the pubis was the seat of numerous and severe 
paroxysms of pain, and the post-mortem examination revealed 
that both ureters, in that part of their tract corresponding to 
this region, — on the lumbar vertebrae, — were thoroughly im- 
pacted with calculi. The pain is always intermittent as to 
degree, sometimes totally so, but generally there is more or 
less constant pain of a less degree, which is paroxysmally in- 
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crt^aseil. Various positions are ussiimed l>y Ihe patient «ith a 
view to eai^ng the pain, among which that on the fac« ia not 
infrequent. 

A distinct tumor can sometimes be discovered In the region 
of the kidney by palpation ami percussion. This implies an 
enlargement of tlie organ, which ia either due to ita complete 
conversion into a purulent sac, or an augmentation of its size, 
due to the distension of its pelvis with pus or calculi or botli. 
In the case to be narraled at the end of this section a distinct 
tumor could be felt below the umbilicus, which was found, at 
the post-mortem examination, to be due to a moss of calculi 
impacted in both ureters, in this locality. 

is also an intermittent symptom. Possibly in a very 
few latent cases it may be altogether alisent, but except in these 
there ia always alight frequency of pulse and slight elevation 
of temperature. These latter at timea become decided, and in 
advancet] stages the fever ia sometimes hectic, being followed 
by profuse sweats. 

In acute esses the beginning of suppuration is often marked 
by a cliiU or succession of chills, but in tiioet instances it is quite 
imjKissiblc to recognize the beginning of the suppurative ^tage. 

The charcKlers of Uie urine, as intimated, are more distinc- 
tive. This, except iu acute infectious cases (pyiemia), almost 
invariably, sooner or later, contains jnu, and unless it does 
(■ontaiii pus no certain diagnosis can Iw made. Blood is also 
a very constant constituent of the urine from cases of suppu- 
rative nephritis, but while such urine is scarcely ever examined 
by the microscope without discovering a few blood-disks, yet 
the quantity ia not often large enough to l>e i-ecognizable to 
the naked eye. The quantity of pus ia also very variable. 
While it may be so copious as to produce a heavy white opaque 
deposit, equalling oue-si.xth to one-Hfth the bulk of urine, it 
may be represented by little more tliau tlit normal proportion 
of leucocytes. This variation will also occur at difiercut times 
in tlie same case. Pus from the kidney and its pelvis is dis- 
tinguished from that formetl in the bUiddcr by the absence of 
that glairy property which is so characteristic of the latter, duo 
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to the admixture with mucus and the alteration which the pus 
itself assumes by the action of the carbonate of ammonium 
formed out of urea during decomposition. Pus from the pel- 
vis of the kidney is also occasionally fetid, containing bacteria, 
and prone to decomposition, but very rarely as compared with 
pus from the bladder. 

Tube casts, on the other hand, in ray experience, are very 
rare in this form of kidney disease. 

The urine is also diminished in quantity, the degree of dimi- 
nution de|)ending uj)on the proportion of kidney structure de- 
stroyed in the suppurative process. Complete suppression is 
not uncommon towards the close of oases presenting extreme 
degree^ of destruction. Notwithstanding such diminution, the 
color is pale and the specific gravity low, owing to the small 
proportion of urea present. 1 have known the range of spe- 
cific gravity in a single case to be from 1003 to 1016. In 
reaction the urine is faintly acid, neutral, or alkaline, and, as 
already stated, is often prone to rapid decomposition, and 
therefore to assume the alkaline reaction. 

It is always albuminous, but the quantity of albumen is 
never excessive, and varies generally pari passuyf \ih the quan- 
tity of pus and blood. Yet 1 have been much impressed with 
some disproportion in this respect, to which 1 am not aware 
that attention has heretofore been called. Thus I have noticed 
in some cases a disproportionately large amount of albumen 
associated with a small amount of pus, and, on the other hand, 
a quite large bulk of pus is sometimes associated with but a 
trace of albumen. I am as yet unable to explain these dis- 
crepancies, but think I have found the degree of structural 
disintegration greater in those cases where there was a dispro- 
portionately large amount of albumen, as compared with the 
quantity of pus. Such cases are, therefore, more serious. It 
sometimes happens that there is a sudden increase in the quan- 
tity of pus in the urine, followed by a gradual diminution, or 
the urine previously clear may suddenly become loaded with 
pus. Such occurrences indicate the probable period of rupture 
of an abscess through a papilla, and a pouring out of its con- 
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tents into tbe pelvis of the kidney. Acciirunlations and sud- 
den evacuations of this kind may also be due to teiupuraiy 1 
obstructions to the descent of the pus. It rarely hapiiens tlmi J 
a small portion of the substnuL'G of the kidney is thus dis-l 
charged with the urine, when it may be recognized by niiero- I 
scopic examination, whieh wilt discover the tubules and Mai- 1 
pighiun bodies of the kidney. Two instances of this are re- J 
lated by Ebatein.* 

Occasionally, also, the abscess, instead of rupturing; into the I 
pelvis yf the kidney, perforates into the pennephritic tissue, I 
burrowing in difierent directions and producing fistnloiisl 
openings. Perforations may thus take plaoc posteriorly io I 
the lumltar region, or anteriorly at the groin, especially into-l 
tbe colon, and more rarely into the lungs and liver, and eveo I 
peritoneal sac 

The course and duraiion of suppurative nephritis are vtty I 
various. Traumatic cases are comparatively rapid, either to J 
recos'erj" or death, Pyipmie cases may run their course in I 
forty-eight lionrs, and are invariably fatal, t But cases dup J 
to imi>acted calculus, to stone in the bladder, cj-stitis, or 1 
other cause of ol)struction to the descent of urine from the I 
kidney, may be prolonged iudeiiLiitely, while some terminate j 
without being discovered. Sooner or later the patient gen- I 
erally succumbs to exhaustion, but even in youth, life may J 
be sustained for years wilb jiaroxysms of the sevorist siif- ' 
fering and a surprising degree of destruction of the kidneyn, J 
The greatest danger to those thus affected, is intercurrent ill- I 
ncss, which is always more seriously influenceil and mmh mope J 
apt to terminate unfiivorably. It is well known that the ojw 
ation for stone is much more apt to be followed by a fatal r 
suit when the subject happens to have a surgical kidney, a vtry I 
prominent instanct^ of which is that of the ill-fated Napolcc 



* Zlemsaen's Cvcliipiniia of Mcditinc, New York, 1877. vol. i», p. 6S7. 

t In an uliteei peri mental Ihesis, presented Io UieMctlicnl Facull^of lb«J 
UniTenity tif Pennaylvsnin, Miiroh, 18S1, Dr. Loiils Brow has bIiowd tb) 
Intcntilial t-hnngm innr make their n|ipe:ininee in 22 liuiirx, and ntwnjn o^l 
ibe kidncv al iLc end of six day* uAlt iiijcciing lint-iiirc of cnntliuridcs 
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III, late Emperor of the French. The operation is, however, 
not necessarily fatal, even when there is suppurative nephritis 
of both kidneys, as is shown by the appended highly interest- 
ing and illustrative case: 

On April 2l8t, 1877, when 3 years and 10 months old, W« H. was cut for 
stone by Professor D. Hayes Agnew, who removed an oval, smooth phos- 
phatic calculus, 3.5 cm. long by 2.2 cm. in its longest conjugate diameter ; 
on section, also white, loose in the texture of its central portion, and without 
a nucleus. It was of the same composition throughout. The cut made by 
the operation was very slow in healing, the latter not being completed until 
October Ist. At least two years before the operation — that is, when less than 
two years old — he began to complain of bladder symptoms ; previous to this 
he had been delicate. He came imder my care about May Ist, 1878, one 
year after the operation for stone. He was then sufiering with the symp- 
toms of cystitis, such as are present with a calculus in the bladder, but usu- 
ally subside soon after the removal of the stone. There was frequent mic- 
turition, a small amount of pus, and a very small degree of albuminuria, 
while the urine was either alkaline when passed, or became so very soon 
afterwards. He was subject, however, in addition, to paroxysms of extreme 
pain, which was confined almost exclusively to the region of the navel. The 
attacks occurred about once a week, and succeeded upon days on which he 
felt unusually well, played a good deal, and tired himself thereby ; they 
lasted until paregoric sufficient to relieve them had been given. He was 
very pale, anaemic, and appeared a very delicate child. 

I put him on benzoic acid, which was to he given until the urine was dis- 
tinctly acid, and at the end of two weeks he was greatly better. The par- 
oxysms were less frequent ; there was less pus in the urine. To the ben- 
zoic acid treatment was added sandaIw(Mxi oil, and the two were continued, 
more or less constantly, either together or alternately, as the condition of the 
urine and other symptoms suggested, throughout the entire sumnier. This 
was spent at the setiside. Iron and quinine were also given as tonics when 
required. It wiis considered that during this time there was a gradual 
abatement of his severer symptoms. 

About September 10th he had a decided return of his symptoms, this 
time accompanied with great pain over the bladder and frequent micturi- 
tion, during which he seized his penis in his hands ; he passed water from 
three to six times in a night. His general health, I thought, at this time 
greatly improved. The urine was very pale, almost colorless, acid, specific 
gravity 1003, and contained a few leucocytes and a small quantity of albu- 
men. By the middle of October he was again relieved of the painful symp- 
toms, the specific gravity of the urine increased to 1007, but the albumen 
had increased decidedly to half the bulk of urine teste<l. No tube-casts 
could be found, nor were any ever found in the entire course of the sickness, 
at least while he was under my observation. 

14 
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B7 the middle of JinuarT, 1879, the albumen hiul again become vetf-fl 
Bmall in quantity, there was a acantj sediment of leucocytes, and the iirina W 
had Hltatned a opecific j;rsvily of 1010,— the hightsl it ever was white he '1 
WBB under my care. The spevial treatment during this lime was sandal* 
wood oil directed to llie c.ntlills, and benzoic acid, to InilueDce tlie reavlioo | 
of the nrine, as required. 

On February 3d, 1870, lie had a bffmorrhage from tiie bladder, accoo 
. piuiiei) by great pain. It wub, however, at a single act of niicturilioD, an 
wliut I cxniuined by the micnisnipe, eight hoiim afler this, coniaiDed t 
blood -corpuscle!!, hut i>ne-balf its bulk uf albumen. The haemorrhage did' d 



successfully. Oa 1 

moved the Becon44 

being also oval, 2 cm, lon^J 



I 



Febniary I2th, Professor Agnew sounded fm 
March lllh he operated, and, after some difBoi 
■tone. This was much smaller than the lirtl 

by ,6 cm. wide. More than half the eiiernat surlace was while, llicl 
remainder brown, and projecting from ilie former were a number of spio'l 
uiefl, by which it wna suppused it was imbedded in corresponding depre»-X 
Bions in the bladder, whence the difficulty in extracting iL On seotiua*,! 
the exieraal concentric lamiiuE were while, but in the centre was a brown,'! 
oval nucleus, 1 via. lung and .5 cm. wide. Portions of (hi* nucleus nlmort I 
lotallr disappeared on incinerallon, but the residue responded to Ihe mar- j 
exide leal, ll, therefore, contained some nric ncid. 

He was ke|il in bwl six weeks, until April 30th, when he was alio* 
to get up, although the wound was not ujille healed. Until April I6th there j 
was a good deal of pus and aume blond in the urine, but upon that date w* J 
relumed (o the trealment by sandalwood oil, atler which they rapidly dl>fl 
winished. He had some pain on passing water, which continued nnlit^ 
April 15lh, when this loo disappeared. ImiQcdialely after getting up tl)e ' 
urine dribbled through the opening in cunaidernble ajtioimt, l>ut ibis grad- 
ually diminislied until it was scarcely sufficient to soil a napkin diiriuK the 
entire dajr. On May lOtfa the urine conlnineal a mere Iraoe of albumen, % 
Biuall itediment composed of pus and earthy phuspliales, was faintly iicid , 
when pBS!ie<l, but became alkaline soon thereafter, and presented a sped&c I 
gravity of 1005. Soon aHer this he went In the seashnre. 

On August lith the liltle patient's mnilier called upon me to report his J 
condilion. She said that fur as much as two weeks at a time there w 
dribbling of nrine from llie wound ; then an attack of pain was succeeded ^ 
by dribbling for a lime. He was very well in every oilier respect, althuiigli] 
thin. lie ate heartily and played all day long. He continued taking iha 3 
sandalwood oil, and for a time the benmic acid. 

Early in September the boy relumed from the seaside. 
thin, but his wound had entirely healed. IIi» mother re|Mirl«l that sooa 1 
after bis return lie took cold two or three times in rapid succemion, his m 
stomach liecame deranged, his appetite disappeared, and he became wwife I 
anil emni'iaied. I saw him September 20th, the first lime xince bis rctnnif J 
and was much struck by his emaciated and cachectic appearance. Theui' 
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pretentpil abinit the snmc dinrarlefB aa when last examined. IIi- was iin- 
inetliulely iml to l>e<1, plnceil i>n i««turativc Irealment, nnd fur a timcHeenied 
to grow stronger; but, an though in consequenecof thealweiice of treatment 
eapeoiKllj' directed to llie urine, the latter conuiaed luncU ninre muriiB and 
betaiu« alkaline, and theee characlen continued unlil the benzoic ai;ld was 
re-ordered, when lliey partially diBiippenred. 

Tlie iniprovement in hii general eondilion was, however, only tempor- 
ary, and early in November it was evident he was again declining. Heenia- 
cialed, grew weaker day lij day, and died on llie afternoon uf Koveniber 
15lh, laid, although lie was out In his cuacli two days before. On llie da; 




Y 



before his lienlh he hud tn lie mtlielerized, lint there wa? cmiiidemlile urine 
in hU bladder, and llierc wiu iin renHln to supiiuto there was supiire^inn of 
the seerelinn. He hIh) suflered a greiil deal tif alidoniinal pain for two or 
lime days before he died. Very intercsiing in eijnncrtioD willi llie results 
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of the post'Tnorlein cxnminBtion is the Snct lliat his ralher, while feeling hii I 
sbdomen on the BElemooii before he died, diBraverei] a hard, irregulnr i 
in the neighborhood of the iinibiliiMu, 

The pial-morlem wtmimition whs made fifiv hours after death. The boly 
was ezlremelr emaeiniwl, hut nil the organi were found normal expe|rt the I 
kidnera, ureters, and hladder. Both kidneTs were cystic, each lieinK con- 
rerted Intf a maltilociilar ojsl, of which the loculi were diatended with ■ 
mixtare of pus and urine, (he fomier apparenllj predominating, as then 
was very little urinous odor. The left kidney was the tnri^r, measuring I 
10.5 cm. hy 3.5 cm. ItHHiirface contained numerous while tubercles (re 
A in the ligure), ranging in eixe from that of a pin's head to a pes. 
j>dva of thifi Ufi kidney was disIenJnl witli the same fluid which filled the 
loculi, snd tlie lefl ureter — dilalcd thmiighoul its extent — was almost com- | 
pletelf occluded by & single calculus of nio»t peculiar shape. It was > 
rally [wlMcd and somewbat spindlc-s Imped, much constricted neiir 
middle, and .'i.A cm. long by lA cm. in its thickest part. 

The right kiilney was smaller, measuring S.5 cm. by 4 cm., but in 
other respects similar. The pelviit and ureter were dilated, and the latter | 
packed with throe Jragments of what was originally a single stone, con- 
stricted at two points, where it had probably been f^«c(ure'l in removal, 
making ihrve pieces. The original slone was arcuate in Hlta|>o, 10.9 cm. 
long and 1 em. wide at itH middle. Tile same tubercles were scattered ] 
Ihruugbout ihe cortex of this kidney. 

The b^tfdfr contained a small stone, which had evidently descended sine* 
the last operatinn, »nd wim apporenily a fragment of one of the stonet 
mining in the ureter, Ihe fracture having taken place at a jK.int of 
siriclion. This stone was about 2.5 cm. long, and varied in diameter fmni J 
.6 In ,75 cm. The bladder was thickened, the mucnuH membrane thickened, J 
and no traces of the cut miule nt the time of the upcmtiun were di^cuv- I 

The [icdicutniion observed on the stone removed at the last operation, I 
which was believed to have otvurrcd during its presence in the bladdei", | 
most proliahly did not occur there, jis the stones found in the ureter eji 
itcd the same |>eculinri|iea, nllhoiigh these pedicles were probably tiie m 
of its attitchment to the bladder. 



This m.ic was a rarely interesting one, not only in its unique morbid | 
anatomy, and as showing Ihe rapidity and extent of iediuienli 
in the urine, hut also in suggesting n possible explanation «f ci 
rences of stone in the bladder ; while from the therapeutic aspect it is not I 
without its usee. 

It is evident that the hard mnBs felt through the abdominal walls just I 
before death was made up by the calculi, which, allhuugli c<iniaiiied \tt \ 
separate uretera, united to form a single confusecl masa in llie median 
just nliove the sacnim. Hiiw long licfore death this could have been fell I I 
know, for I had not cxnmiucd the aUlomen for sonic time. The*« J 
y reiison lo believe, however, that it mlshl have been reeogniie 
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at any time suboequent to the emaciation, which began during his absence 
from the city, in the summer, and which so impressed me when I first saw 
him, some time aAer his return. The practical hint to be deduced from it 
is that frequent examinations of the abdomen should be made in cases^of 
suspected impacted calculus. 

There are no complications peculiar to suppurative inter- 
stitial nephritis other than those mentioned as causing it or 
as resulting from unusual accidents of rupture^ of abscess, and 
perforation of neighboring organs. 

Diagnosis. 

The diagnosis of suppurative nephritis may be easy or dif- 
ficult. It is easy when there is the history of a traumatic 
cause followed by haematuria, and later, purulent urine, with 
tenderness and pain over the region of the kidney. On the 
other hand, while the long continuance of inflammation of the 
bladder, stone in the bladder, nephrolithiasis, or other causes 
of decomposition of urine and of obstruction to its descent, 
are always just causes of suspicion that suppurative nephritis 
exists, it is not easy to find data on which to base a positive 
assertion of its presence. If, however, the urine contains pus 
which by its characters is known to come from a source above 
the bladder, either permanently or at intervals, along with the 
symptoms of any one of the conditions named as causing sup- 
purative nephritis, its existence may be averred with tolerable 
certainty. And if, moreover, there is tenderness over the 
region of the kidney, and especially if a tumor may be mapped 
out, there is less doubt. Beyond doubt this category of cases 
— those due to obstruction — is by far the most important to 
the practical physician, including, as it does, those which he 
most frequently meets. 

A most important practical question, one which if correctly 
answered would be of infinite service in diagnosis, is the fol- 
lowing: How long can obstructed conditions of the ureter and 
pelvis of the kidney exist before producing suppurative ne- 
phritis? Unfortunately I have no precise data on which to 
base an answer to this question. In the case of the boy Willie, 
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whose case is related on pages 208-21 2, 1 have no doubt the con- 
dition was present when he came under my care one year after 
the first operation for stone. The stone was in the bladder two 
years before it was removei.1, so tliat the suppurative process 
was present within three years after the' process of impaction 
set in, and probably sooner. I think, however, it may be 
safely statc<l that where obstructive coniJitlmut of the nrefer or 
pelvis have cm«ted for three yeara, the carreHponrfrnff kidney 
or kiiine^a are probably the seat of guppuraiive nephritis, and 
pariiaUy cystic. 

Pyasmic abscesses of the kidney can only be auspcctecl to be 
present as a part of the pyiemic process, which is recognized in 
surgical cases presenting conditions favorable for its causation, 
by the occurrence of chill and other symptoms jieculiar to it, 

Proffnosls. 
The prognosis so far as recovery is coneernod is unfavorable. 
Traumatic cases may recover if the injury is not too extensi^'e, 
while very grave injuries are usually rapidly fatal. Casesdne 
to oljstructioD of the ureters cannot get well as long as the 
obstruction and irritation continue, and as their removal is 
often impossible such cases gradually grow worse. On tho 
other hand, their fatal termination may be indefinitely delayed. 
It is often a matter of surprise and wonder, on \Hewing the 
post-mortem api^earances of cystic pundent kidneys, that the 
patient has lived as long with the extreme structural changes 
which are found to exist, the barest remnant of secreting 
structure being sometimes found to be present. It is impos- 
sible to aay how extensive a lesion of the kidney thus pro- 
duced might be repaired, provided the removal of the cause 
could be secured. Conditions of this kind might occur where 
a stone in the bladder has been remove*! after having been 
long enough present either in the bladder itself or in Hie 
ureter to cause suppurative nephritis. While it is not likely 
that the essential structure of the kidney could in any dt^ree 
be repro<lnc«d, there is scarcely any limit to which soeh as 
remains could be made to supplement the lost function of parts 
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completely destroyed. The fact remains that there is no posi* 
tive evidence to prove that any one has recovered either par- 
tially or completely from a suppurating cystic kidney, while 
numerous instances are constantly occurring in which the vic- 
tims of this disease have lived for many years, sometimes even 
unconscious of ill-health. It is scarcely necessary to say that 
such persons are in imminent danger from the operation of 
any cause, such as cold or acute disease, which tends to sup- 
press the action of kidneys already crippled in their function. 
The following case illustrates ray meaning : 

The patient was a gentleman, forty-three years of age, whoRe business 
was farming and the purchase and sale of cattle, on account of which he 
made frequent fatiguing journeys to the West. He first consulted me in 
May, 1878, and stated that his first illness was in 1864. It was evidently 
nephritic colic. Severe lumbar and abdominal pain continued to recur, 
more particularly after exposure to cold, until 1865. when he passed a small 
calculus. He was relieved for three years, having then another attack, 
during which he passed a sediment which he described as ''steel-colored,'' 
and, finally, another small calculus, also "^teel-colored." There was again 
an interval of relief until 1873, when there occurred a long series of attacks, 
in the last of which, in 1874, he passed quite a large stone, three-quarters 
of an inch long and one-third wide, which he described as having a white 
coating (phosphatic?). From this time up to the date of his visit, there 
had been more or less dull pain. His urine, which for some time previous 
had been dark-hued, had lately assumed a lighter hue, and while brick- 
dust sediment formerly was observed it had lately disappeared. Pus was 
first observed in his urine in 1876, by Professor Reamy, of Cincinnati. He 
had had no acute attack during the year 1878, up to the date of his visit to 
me. He had been sounded for stone in the bladder four times — twice in 
1864, once in 1865, and once in 1875 — without any result. 

At the time of his visit to me he was rising at night to pass water from 
four to eight times, and during the day could not retain it longer than one 
hour and a half. His urine was pale amber in hue, had a specific gravity 
of 1012, and deposited a considerable amount of pus (^^ its bulk). There 
was also a small amount of albumen, not more than a line by Heller's acid 
test. The bladder symptoms were very much relieved by sandalwood oil, 
but he continued to have attacks of lumbar pain, always after exposure to 
reduced temperature, especially if he happened to be overheated at the 
time. 

On the evening of January 15th, one week after his return from a trip 
to the West, during an extremely cold season, he was seized with one of his 
attacks, the pain being chiefly on the left side. The attack was one of un- 
usual severity, but he was relieved by a hypodermic injection of half a grain 
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of Bulplinte i^r morphiH by liis pkysician, Dr. W. H. Barr, of Middletown, 
Del. Tlie relkr wan conipleic, but he reniitrked la Dr. B:irr, on ibe niorn- 
iag nt ihe 17rh (abuin llilny-sU lioiirH iiAer ibe nliacbl, [bni be liw] uul 
, pnned water ainm two u'cluck iif llie 15lb, and liiul uo <lu«ire U) post any. 
I ra« liim nn the ISth, reaehing Midillelovrn nt tvroa'clork, justtevtmiy-lwo 
hoiire nfler bv bod passed water, TJie bbidder vraa empty, asaliownby lliC 
use of tJie i^Httieler. He whb entirely free Irom pain, but ww suflering a 
good deul from nausea, which had macle ils spiiearnnce the day prcvtona. 
He wim nligbtly drowti}', but he was bu for eonscious that he could para ihe 
culhclcr on himself, kb was oo^nsionally liin custom. The drnwxinem, how- 
ever, intTeased during the four hoiits I g|ient with hioi. He was (^[ip«d 
over the loin*, and the cupping fulliiwcd by hot cataiilasniis and, in ihe 
ooume of the next nine hours, was freely purged by elaterinm, and sweated 
by jaborandi. The treatment availed nothing, however, in relieving llie 
Auppresfiim. The drowsinew increnaed, and he died at noon of the ^h, 
one Imndred iind eighteen hours | within two houreof eittctly/ifdavsliiflur 
he liiHl pnaiwd wnler. 

The iiulapng was made by Dr. Barr, fifty-six liours after dealb. The 
bladder upiNNi red not to have been examined, but nil the other organs in tite 
nhdomen except the kidneys were normal. The latter I presciitei] lo 
the Palliologirol Society of Philadelphia, but the left one had lost almost 
en^rely ihe iipiMtarance which ni|de them, in conjunt^iion, among the inout 
striking spcdmeiu of morbid anatomy I have ever seen. The rigkl was 
sacculated, the cjbu ranging from half an inch to one and u half inch in 
diameter, and were round and uvnl ; in one uf iheoj was imbedded a cal- 
culus as large as a pea. Theothers were filled wilh a yellowish and odorless 
fluid containing albumen. They were nul lined wilh an epithelium. The kid- 
ney was alMi lai^r than the normal organ, weighing six aud a half ounces. 
The capsule was strongly adherent. UlicroKopir rail nti'itol ions of thin sec- 
lion* exhibited the appeantncea of inlenlitisl nephrltiis and the condition 
was evidently one of long idanding, the result of ihe cooHlant hyperemia 
caused by (he calculi which have from lluie to lime formed, and all of 
which wem to have escaped except the one still shown in position. In the 
purenchyuiB numerous infarctions of blood were «een, and the epithelium 
was fatly in place*. TUeirfl kidney exhlbiied n great and most inieresting 
coiitraKt to the right. It was throughout of a benutifiil bright-scarlet color, 
weighed nevcn ounces, and was hard in consistence. The cap!>ule was only 
sllgliily adhereni ; surGice amooili. On section, il presenled a homogeneous, 
very brighl-red color. There were no cysts. The imlvis wiis somewhat 
dilated. Microscopic eiaminalion showed large, swollen tufts, the epithe- 
lium of the tubules largely swollen and desquamated, the hloodvesaels 
normal but overd isle tided by blood, with other fealures of a purenchymaUnia 

Treatiiient. 

There is no curative treatment for suppurative nephrltia 

without a removal of its cause, antj a^ the latter is ahuost in- 
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variably impossible^ it follows that our measures are mainly 
palliatives. One of the most frequent indications is the relief 
of pain, which is usually so severe as to call for powerful 
anodyne measures, — opium and its alkaloids being absolutely 
essential. Hypodermic injections of the salts of morphia, in 
doses of J to J of a grain, repeated, if necessary, are favorite 
and effectual methods of relieving the intense pain, which is 
often due, not so much to the inflammatory process as the 
cause of obstruction. Suppositories of J to 2 grains of the ex- 
tract of opium may l)e substituted. Hot fomentations are 
also valuable adjuvants. 

The catarrhal process which is constant in the kidney itself, 
in its pelvis, and the ureter, and also in the bladder, requires 
treatment, and, although in consequence of the persistent oper- 
ation of the cause is incurable, is nevertheless capable of de- 
cided improvement. The only remedies I have found efficient 
are the balsams and benzoic acid. Of the former I prefer 
sandalwood oil, both on account of its efficiency and because it 
is lietter borne by the stomach. Given in gelatin capsules, 
each containing 10 drops, of which one or two may be taken 
three times a day, it will be found to have a decided effect 
upon the catarrhal inflammation, seen in a diminution of the 
amount of pus in the urine. 

Benzoic acid fulfils another indication, that of securing an 
acid reaction of the urine, which is very often either alkaline 
or so faintly acid that it rapidly l)ecomes alkaline, and thus 
predisposes to decomposition. The l)enzoic acid is l)est given 
in the form of compressed pills. For an adult three or four 
5-grain compressed pills daily are usually sufficient to keep 
the urine acid. Larger dost^ than these may be given. It 
may be given either alone or in conjunction with the sandal- 
wood oil, the former being given before and the latter after a 
meal. To children smaller doses may be given. I usually 
begin with one grain three times a day and increase it. To 
the boy Willie, whose case is related on p. 208, I gave five 
grains three times a day. I have never found the careful 
administration of these remeilies to produce derangement of 
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the stomach, and by their use have greatly ameliorated the 
symptoms. Benzoic acid is sometimes advantageously com- 
bined with opiates. 

The various vegetable diuretics, as buchu, pareira brava, etc., 
I have never found of any use in these affections, suppurative 
nephritis and pyelitis. 

The constant and inevitable tendency in these cases to run 
down in general health, in consequence of the drain and wear 
and tear to which they are subjected, renders due attention to 
restorative measures essential, and the use of quinine, iron, 
milk, and other nutritious articles of diet is constantly indi- 
cated ; while the dangers to which the patient is subjected from 
exposure require constant precautions to be observed against 
cold and dampness, which, by inducing acute nephritis, may 
lead to a rapidly fatal issue, as illustrated by the case just 
related. 
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SECTION XI. 

CYANOTIC INDURATION OP THE KIDNEY. 

Synonym.— Passive congestion of the kidney. 

CYANOTIC INDURATION IS A PECULIAR INDURATED STATE 
OF THE KIDNEY DUE TO A SIMPLE HYPERPLASIA OF ITS 
INTERSTITIAL TISSUE, WHICH RESULTS FROM LONG-CON- 
TINUED PASSIVE CONGESTION. 

Etiology and PcUliogeny. 

While any agency which obstructs the moveraent of the 
blood through the kidney may become a cause of- cyanotic in- 
duration, the only ones encountered in actual practice are 
valvular disease of the heart and chronic pulmonary diseases 
involving considerable areas of the lung, such as emphysema, 
phthisis, etc., or pleurisy, with extensive effusion, or marked 
adhesions, etc. 

In either event the mechanism of its production is the same. 
The blood is crowded into the venous side of the vascular sys- 
tem. In mitral insufficiency the blood is regurgitated from the 
left ventricle into the corresponding auricle, and thence into the 
lungs ; the latter organs become engorged, and again resist the 
entrance of blood from the right side of the heart, whence 
it IS backed into the valveless vena cava. The smaller veins 
of the extremities at first resist it by means of the valves with 
which they are provided. But the veins of the abdominal 
organs, including the liver and the kidneys, are without valves, 
and are the fltst, therefore, to receive the brunt of the stag- 
nation. They become gorged with blood, and it is as though 
a string were tied around the renal vein, preventing the exit 
of the blood. What is the consequence? The connective 
tissue so abundantly present in the liver — and although sparsely 
present in the kidney, still there in sufficient quantity to be- 
come the starting-point of new formations — becomes infiltrated 
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with liipior sanffuinls, the natural pabulum of tlie tissues. 
Thus supplied with food, the connective tissue corpuscles pro- 
liferate. Others are formetl by the proliferation and fixation 
of the anKcboid white corpuscles, whieh, under the favoralile 
cireunistanecs afforded by a stagnated circidation, wander out 
in great numbers fVora the capillaries and small veins. These 
new i-olls are differentiated into connective tissue fibres. The 
condition is really that of an interstitial nephritis, but for the 
reasons utated on p. 84, I shall consider it here brieHy. 

In pulmonary or pleural disease the obstruction begins In 
the lung!? instead of the heart, but the mechanism is the same. 

Moyblil Anatomy, 

The kiilney of cyanotic induration or passive congestion ia 
bard, firm, and bluish-red as to its external surface. In the 
earlier stages it is eularged simply from the presence of the 
large amount of bloo<l detained in its parenchyma. The stel- 
late reins are unusually distinct. The capsule tttrips off easily, 
and on section the enlargement is found to involve the cortex 
but the veins of both cortex and medulla are engorged, tliat of 
the straight veins causing the me<lulla to appear darker in hue 
than the cortex. The Malpighian bodies, on the other hand, 
are not always engorged. The cut surface of the kiilney i«t 
moist and succulent, but the microscope reveals no further 
changes, cither in the cortex or tlie medulla, the epithelium 
being unclianged. 

But the kidney is rarely seen in this stage. When found at 
aiitojisits of cases of heart disease, the enlargement referred to 
has nearly or quite disa])peared, and the kidney is slightly if 
at all larger than the normal organ, thou{;h rarely if at all 
smaller. The other su|>erlieial cliaractcrtsof hardness, smooth- 
ness, and bluish-red color, however, remain. Sometimes* there 
appears a slight tendency to lobulation, or even a slight 
dis)Keition to unevenness, by rc-.LSon of certain shallow super- 
ficial depressions, but very seliloni anything like u granular 
appearance of the surface of the orgjin stripped of its mp- 
gnle. In this event the capsule docs not strip off ijuite i 
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easily as usual, but may drag small portions of the parenchyma 
with it. 

On section the relations of the cortex and medulla are not 
much altered, but the succulency of the parenchyma which 
characterized the early stage has been replaced by a uniform 
hardnet^s throughout the entire organ. The capillaries are less 
turgid, and contribute less of their hue to the cortex, which is 
therefore paler, although the Malpighian bodies may be rela- 
tively more distinct by the retention of the blood in their in- 
terior. The microscope explains the cause of the induration 
in a simple rather than a corpuscular overgrowth of the con- 
nective tissue between the tubules and vessels, that is, there is 
no relative increase in the proportion of cells, but a uniform 
increase of both the cells and fibrillar-intercellular substance. 
This tends slightly to contract, to compress, the capillaries, and 
thus interfere with the proper nutrition of the cells, which may 
become more granular or even fatty, and may waste, resulting 
in destruction of portions of the convoluted tubules; hence the 
supcfriicial depressions of the surface alluded to. 

Occasionally there may be a corpuscular increase in the 
interstitial tissue, that is, there may be an increase of the lym- 
phoid cells l)etween the tubules; but this is rare, the process 
being in the main one of simple hypernutrition resulting from 
a copious access of pabulum rather than a process of an active 
inflammatory character. 

The condition is also to be distinguished from a pre-existing 
granular kidney, upon which cardiac disease may have been 

ingrafted secondarily. 

» 

Symptoms of Cyanotic Induration, 

The symptoms of this condition are primarily those of the 
disease of which it is the consequence, which I will not repeat. 

To these are superadded generally a dropsy, scanty urine, of 
high specific gravity, containing usually a small amount of al- 
bumen and a few small hyaline casts. 

The dropsy is usually of the lower extremities, in the area 
drained by the inferior vena cava, while it will be remembered 



222 



BRIQUT S UIUBASE. 



that that of renal disease more frequently iovolves the upper 
extremities. There also occur, however, etfusioiiB into the 
pleural mc and peritoneum, and the hands and arms may be 
involved. 

The wine, aa stated, is scanty, and of high specific gravity, 
often 1030, and even higher. It is turbid with urates, de- 
[Mwiting a copious sediment of them and of unc acid. 

The n///((jftni, as stated, is usually small in quantity, but may 
become larger if the obstruction to the movement of the blood 
is great. 

The casf« are small, transparent, or faintly granular, and 
not numerous, indeed often absent. Fatty casts are also occa- 
sionally present. 

Further, a kidney thus constantly engorged is much more 
.liable to attacJcs of acute intlammation than one which is in 
the normal state. This fact explains Ihe frequency with which, 
in cases of this nature, the urine becomes suddenly bloody, 
highly albuminous, and tilled with epithelial and blood casts, 
even after slight exposure, such as would be without effect 
upon a healthy individual. In the intervals between such 
attacks the blood-casts disappear entirely, and the epithelial 
and granular casts also become much less numenius, and oilcn 
disappear, the granular continulug longest, while even fatty 
casts which were present may disappear. 



DitiffnoifU. 
The BU]>ervention of renal disease upon cardiac disease may 
be 8Ufi|)ected when all tlie symptoms of the latter become ag- 
gravated, the dropsy becomee peculiarly persistent, and the \ 
urine is srjinty. The high sjwcific gravity of the urine, and the ( 
presence of albumen and casts, confirm the suspicion. 

With the supervention of the renal involvement, the incon- 
veniences and annoyances of the cardiac disease l)ecfime many \ 
times greater, while the difficulties in the way of improve- 
ment are nearly projwrtionatcly increased. Yet the results 
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which sometimes follow appropriate and energetic treatment, 
and the substitution of favorable for unfavorable hygienic 
surroundings, such as succeed the admission of a u^lected 
outcast to the wards of a hospital, are often astonishing. Under 
these circumstances it is not unusual for the dropsy to decline, 
the albumen and casts to disappear, and the patient to be re- 
stored to comparative comfort, without, however, any change 
in the original lesion, which upon the slightest provocation 
will re-excite all the symptoms. 

Treaimerd. 

As intimated under prognosis, the substitution of favorable 
for unfavorable hygienic surroundings is the primary requisite. 
Shelter, warmth, rest, good food are indispensable. After this 
digiialia is our most powerful lever, and for evident reasons. 
We have here to deal with a dilated, weak, failing heart, un- 
able to drive the blood forward. Its power must be increased, 
and we have a remedy capable of doing this in digitalis. But 
sufficient doses must be given, whether of the tincture, powder, 
or infusion. The infusion, freshly prepared, is the most reli- 
able preparation, although much of its efficiency is due to the 
fact that it is given in larger doses than the other preparations. 
Thus it is not uncommon to give f^ss. of the infusion, which 
is equivalent to nearly four (3f ) grains of the powder, and 
thirty minims, or sixty drops, of the tincture. Yet rarely are 
such doses of the latter given. Less than fifteen dro{>s of the 
tincture— equivalent to about one grain of the powder — is too 
small a dose for an adult. Fifteen drops may be given every 
three hours if the patient is seen daily, or oftener if the case is 
seen twice a day. Under such doses, if the cardiac disease is 
not too advanced, the urine may increase, become clear, its 
albumen and casts decline, and with these also the dropsy, 
dyspnoea, and restless, sleepless nights. 

Due attention must also be paid to the bowels, for the sake 
of securing prompt action of the diuretics as well as the elimi- 
nation which their free action secures. Even the hydragogue 
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cathartii*, bhuIi .is eliiteriiun and the Baliucs, miiy \k us«.I with 
advantage. 

Tiie apiionded case illiistrntos so fully the cause, symptoms, 
.cdects of trmtment, and morhid anatonivof this condition that 
I cannot but think it will form an appropriate and useful c*jn- 
clusion to this section : 

Mary K., 3!t years of age, niiirriecl, was nilniilled to tny n'anls in the 
Pliiluddpliia lltwpital on Novemljer lolli, 18T3. Both of her pnrenlB Bnf- 
lered from rheti mail urn and diiheeqiient cardiac diKeOK, nnd her mother 
died wilh drO[*v. which came on after confinement. The pntictil herself ' 
had.'^vernl aiinclcBofrheumwiaiu, but inotlier reapeela eujuyed fair henllh 
until abour live inanths before itdiuiHsinn, vhen she began to notice ihorL- 
neija of brvalli un exertion, together irilli ipdema of the Icgit and ascites. Al 
that time she was five months advanced in pregnancy. Thete (ymptonia 
grew slowly worse up to (lie time of her i-onfinenieal, after whicii they con- 
tinued to increase even mnre rapidly. Her laJMir was quite nortuol, nnd 
took place five weeks before her admidsion to the hospital. Al admiwion 
her aUlomen was enormously distended, the lower three-fourths were abso- i 
liitely Hat on |>ercus»ion, and a marked sense of Uurtuation whs communi- 
cated lu the fingenon palpation; the lower portion of the abdomen rested 
upon the iIiikIds and the friction of the opposed surfaces had caused eifen- 
sive excoriation. The legs, from the feet upwards, were a>demalouH, and 
there woo uIho some a>demB of the haiiiU and arms. The dys|>ii<BU was so 
great as to render it almoal imposeiLile for her to lie down in bed; the res- 
pirations, when slie was sitting up, nuniliered sixty per minute. 

There was no evidence of any disease of the lungs or pleura. The arek 
of cardiac dulncss was increased, and a double mitral nmrmur, with tm 
sortie systolic uiunuur. could be dUlinctly heard. The puh« won feeble i 
and fre(|iient, healing one hundred and fifteen limes n minute. The urine ' 
was found ti> bo diminished in quantity, high-colored and acid in reactiotii 
and Id contain a large quantity of albumen, the precipitate by acid and heal ! 
lieing equal to at least three-fourths of the bulk of the fluid tested. The ' 
microBfope revealed numerous kynlitu and/alli/ casta. Her general hvallh 
WHS much reduced, desire for food was olmost absent, and her bowels were 
cumli paled. 

She WHS ordered half an ounce of Bosham's mixture three limes daily, 
twenty dnnn of tincture of digitalis, repented according to its action on ilia 
pulse, small doses of elalerinm to relieve the constipation, and a ■ 
diet, with a small (|UHntily of wliukey (f^ij in twenty-four hours). Under 
this Ireatmenl the abdomen became somewhat less tense, a larger quanlilj 
of urine was passed, and the numl>er of respiratory movemenlH fell Ui thirty 
per minute, but the pulse remained frequent, and seemed to bo nnaffeoled 
by the dtgilalis, although il> adminislratioa was piudied to the limit of j 



CYANOTIC INDURATION OF THE KIDNEY. 225 

This improvement was but temporary, and on November 20th it was de- 
cided to perform paracentesis. Six pints of a highly albuminous fluid were 
allowed to flow from the abdomen, when the canula was withdrawn and the 
aperture allowed to remain open. Two hours after the operation, the pulse, 
which had been beating one hundred and twenty per minute, fell to fifty, 
then to fortv-six, and became dicrotic. The dicrotism was evidently car- 
diac in its origin, being produced by a second eff()rt at systole on the part 
of the left ventricle. The patient was, however, in every respect better ; 
indeed, felt quite comfortable. The eflect on the heart and general condi- 
tion was attributed to the digitalis, which was now, however, suspended. 

November 24th, the pulse was seventy-two, somewhat irregular, though 
entirely free from dicrotism ; the respiratory movements were reduced to 
twenty-six, and were much more free, while the oedema was greatly dimin- 
ished. She passed, on an average, three pints of urine each day. At this 
date the latter was found to contain an unusual number of mucous cor- 
puscles, some spherical epithelium from the bladder, and a/ew hjaliiie coats ; 
the amount of albumen was reduced to one-sixth of the bulk of the urine 
tested. Since the operation a large quantity of fluid, estimated at six pints, 
had trickled from the orifice in the abdomen. Quinine was added to the 
treatment. 

Notwithstanding the continued use of diuretics (bitartrate of potash and 
infusion of juniper, infusion of scoparius, and free do-ies of digitalis), the 
ascites slowly increased, and on December 12th she wjis again tappe<l by 
Dr. Bruen, the resident physician, and one hundred and thirty ounces of 
fluid were removed. This Wiis again followed by amendment, the oedema 
continuing to diminish. By December 22(1 the opening of paracentesis 
was closed, the urine was free from albumen, and no casts were found after 
prolonged and careful examination. 

On December 24th, after exposure to cold, she became much worse, and 
by December 25th the legs were again swollen almost to bursting, and had 
assumed an erysipelatous hue. Tlie respirations were hurried, the skin 
was hot and dry, and the urine was so charge<l with albumen that it became 
almost solid on the application of heat and nitric acid. Paracentesis was 
performed for the third time, fifty ounces of fluid being removed. No relief 
was experienced from this operation ; in fact, the dyspnoea steadily in- 
creased, and the pulse became so feeble that it could scarcely be counted at 
the wrist. 

At 3 P.M. on December 27th the pulse at the wrist was extinct and no 
cardiac impulse could be felt, but on auscultation the heart was found to be 
beating one hundred and thirty-nine times a minute. Upon extending the 
examination to the other parts of the chest, the physical signs of [)leuritic 
effusion were detected on the right side. At 6 p.m., as a hist resort, this 
side of the chest was tapped, and twenty-eight ounces of liquid removed ; 
immediately afterwards the patient felt easier, but soon began to sink, and 
died at 9.30 p.m. 

The general plan of treatment remained the same as that already men- 

15 



226 BRIGHT8 DISHASB. 

tioncd throitgliout the cniinie of tlie itlneiu, although, m the indioUona 
vHried TiMni time to time, the qiinnlity nfdiffiuilis used, us well *a Uiti form 
of iu adnitnUlnttiiin, wm ohsngail ; as Hlalcd, oilier diuretic prepnritliotis, 
Eiich OH ooeute of potash, juniper, ivreet spirit o( nilre, etc., were also triud. 

At tlie autopny, wliich ttaa made twenlj-fmir houre after dealh, n ■(uun- 
til; of llitiil, eiifblcen ounces by raenaurcnicnl, was found in the right pleu- 
ral cavity, and iho upper i>ar[ of the parietal and riwvml portioiu of the 
pleura w»« covereil by a niodorulely thick layer of fre«h lymph. The righl 
luDg waa congcateil iind KoniewhnC compressed, but not at all inSaiiied. 
There was nothing ulini>nnHl in the left lung or pleura. The li/art weighvd 
fiftren and ii half ounces. The left ventride woa dilnwd and hy|iertrophicd. 
The leaflets of the aortic valve were thii'kened i this altpmlion was rnont 
marked along tlie edges of the IcaUetg and in the corpora aiirunlii ; the Utter 
were iocreased in site, Iwing about on large ajt a split pea. Both leaflets of 
the niilral valve were thickened, and they were fused along Ibeiredga ao om 
to form a funnel -sha[>ed projection into the cavity of the left veiitriclp, with 
only a Blitlike opening, through which the end of the Ibuiub could scarcely 
be passed ; the valve tlius coalesced wna the sent of calcareous deposit. The 
right ventricle wus alio moderately dilated and hypertrophled ; the polmo- 
nory and tricuspid valves were healthy. 

The Ueer weighed ninety-seven ounce*, and was very fatty. The ilirfnrya 
were lobulaled, and weighed, logetlier, fourteen ounces; they were, there- 
fore, somewhat enlarged, and also congested ; but in other rcspeclR they 
appeared normal to the naked eye. thi microscopical examinalinn, llie 
renal tubules were in part lined with lierilthy epithelium, or with Gpithelium 
which was only slightly gmnular; in other portions, however, the epithe- 
lium was highly fatty. There wax hIso Hlighi increase in the iiitetstitial 
fibrillar liwtue. No trace of amyloid d^euenttion oould be detected by t]i« 
iodine lest. 
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SECTION I. 

DIABETES MELLITUS — GLYCOSURIA. 

Notwithstanding the recent numerous and important con- 
tributions to our knowledge of glycogenesis, and the acknowl- 
edgment that saccharine urine, like albuminuria, is a symptom 
of disease rather than a disease itself, we are still far from that 
precise information upon which alone we dare base a classifi- 
cation. Until such knowledge is attained, we may define 
diabetes mcUitvs as distinguished from diabetes insipidus, as an 
excessive secretion of urine surcharged with sugar, associated 
at times with evident lesions of the nervous system, at others 
with as yet imperfectly understood derangements of the diges- 
tive apparatus, and especially the liver. 

Residence J Age, and Sex of Paiients. 

Diabetes is not a very common disease anywhere, but there 
would appear to be differences in the frequency of its occur- 
rence in different countries. Thus it would seem to be less 
conimon in the United States than in England. Statistics 
are proverbially unreliable in this country, but in Philadelphia, 
where we may expect to find a fair combination of the various 
causes of the disease, together with as much accuracy as can 
be expected, during the past eleven years, from 1870 to 1880 
inclusive, there were 206 deaths from diabetes out of a total 
of 181,879, stillborn excluded, or 1 in 882, as will be seen 
from the following table, compiled from the records of the 
Philadelphia Board of Health, through the kindness of its 
president, Dr. William H. Ford. 
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It will Ik neeii, also, (Imt tlio ratio of deaths from tliis cause 
to tlie tottil of cai'li year is tolerably constant, and that for €iach 
year appro-ximates tliat fur the total. 

In New York city, according to G. M. Smith, out of 80,019 
dcfltlis ill three and a quarter years, 58 were diabetics, or 1 in 
1379, a smaller ratio even than in Philadelphia ; but the ratio 
in the latter city, covering a longer period, is priiLiably more 
nearly correct for the entire country. On the other )iaud, in 
Kngland and Wales, acoonling to Dickinson, during ten years 
there occnrred 1 death fnirn diabetes to 632 from all other 
causes, and In Scotland 1 to 91G. Furthermore, according to 
Dickinson, the disease is mure prevalent in the agricultursl 
<M)untie9 of England, and of the.se the cooler ones — \orfolk, 
Suffolk, IJerkshire, and Huntingdon, According to Senator, it 
is prevah'Ht in France, in Normandy ; it is particularly rare, 
statistically, in Holland, Russia, Brazil, and the West ludies, 
while it is common in certain rqjions of India, esi>eciany 
Ceylon, and relatively very frequent in modern times in Thu- 
ringia aud Wurteraberg. Seegen says It is more frc(iuently ob- 
served among Jews than Chriatians, 

Diabetes mellitus most fi-eiuciitly affects adults in middle 
life, while it diK* also occur in children. Thus Dr. Dickinson 
had a »tse which proved fatal afW six mouths' illness at 6 
years of ngc ; Dr. Bence Jont^'s young«st patient was 3^, Dr. 
Roberts's 3; hut from the lattcr's work I Iciirn that in the reports 
of the R('gislrar-Geiier;i! of England for the yeara 1851-00, ten 
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deaths under the age of 1 year and thirty-two under the age 
of 3 are registered. The youngest patient I ever had was 
a boy of 1 2, who passed from under my observation before 
the case terminated. The disease is most frequent between the 
ages of 30 and 66, the oldest patient of whom I have notes 
being the latter age. He probably acquired the disease, how- 
ever, at 64. Senator had a case in which the earliest symp- 
toms were observed in the 69th year, and Dickinson reports 
one developing in the 71st year. Most important in this 
connection is the fact that the disease is very fatal in young 
subjects, recovery being almost unknown. Diabetes insipidus, 
on the other hand, is said to be quite common in infancy. 

Very singular and inexplicable is the fact that the disease 
w very much more frequent in males than females, in the pro- 
portion of nearly two to one. I never happen to have had a 
ca«*e in a female, either in hospital or private practice. Sena- 
tor's* statistics show that under the age of 20, more females are 
affected than males. 

It so happens that of seven cases of diabetes which have 
recently come to my notice four are physicians, of whom two 
at least have been engaged in very laborious country practice. 
In connection with the well-known fact that anxiety, mentiil 
strain, and fatigue are admitted causes of diabetes, it is not 
unlikely that the peculiarly wearing life of the country phy- 
sician should make him rather more than usually liable to the 
disease. 

Pathology and Pathogenesis. 

The etiology of diabetes is so intimately blended with its 
pathology, that it is scarcely possible to separate their consid- 
eration. What is known, therefore, of its immediate causation 
will be developed in connection with the pathology, while its 
more remote causes will be briefly considered in the ensuing 
section. Inseparably connected, also, with the pathology of 
diabetes, are the phenomena of sugar formation in the economy. 

* See Senator's article on Diabetes Mellitus in Zietnssen's Cyclopaedia of 
Medicine, vol. xvi, p. 866, ad fin. 



A brief exjxisition of the latter seems, therefore, essential. It 
is very well Itiiowii that during life tliere ia eonstantly being 
protlueed hiiiI stored in the liver of mnn and the lower ani- 
mals an amiftoid substance, which vmts named by its diw-overer, 
Claude Bernard, ^/ycopcw.* Its formula is C^HmOj, that of 
starch, and the term smniT/Uit or animal starch was at one 
time suggested for it. The glycogen formation takes place 
whether auinml orv^etablefobd is taken, but it is much more 
abundant upon a vegetable diet. It is commonly held that it 
does not occur at all with a diet i>f pure fats, but Salomonf 
claims that it is produced in the livers of rabbits fed on olive oil. 
All jihyHulugists agree that the amyloid substance is derived 
malvlif front the starchy and saccharine principles of food, but 
parlly also by a splitting up and rearrangement of the elements 
of nitrogenous food, resulting in urea, — a soluble diffusible sub- 
stance which passes into the blood, — and glycogen, which is 
stored in the liver-cells. 

The most inifwrtant property of glycogen is its ready oon- 
vertibiliiy at the temperature of the boily into filiicow or 
grape-sugar. For this is requii-ed, also, the action of an amylu- 
lytic ferment, the blood itself lieing such a ferment, although 
a separate ferment, derived cither from the bloml or the liver- 
cells, ia generally considered as the agent of conversion, Ber- 
nard isolnteti such a ferment from the liver, anil assumed that 
it woa contained in only a certain number of the liver-oellft, 
while glycogen was found in the others; nervous influence 
regulating the action of the two on each other. Pavy, on the 
other hand, believes that the ferment resides in the blood. 

Afconlinij to Bernard and his school, the conversion of starch 
into glucose is constantly taking place iluring life, and there is 
as constantly being [wssed into the blood of the Uejiatio veins 
grape-sugar, wliidi is curried llirough the heart and lungs, and 
finally oxidized in the capillaries; it lieing held by ihera that 
there is less sugar in venous than in arterial blood. The mean 
difference is put at 0.3 part per 1()00 : the figares showuig the 

' BemnrJ. Sciv. Koiip. <Iii Fc.ic, Vnrh, ISo.l. 
t Virtlio«-'s Arcliiv, B.I. 01. IlcfU 3, 1 874, 18. 
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least difference being 1.10 per 1000 for arterial, and 1.08 for 
venous blood, those showing the greatest difference being 1.51 
per 1000 for arterial, and .95 for venous blood. Formerly it 
was thought that the destruction takes place wholly in the 
lungs, but at the present day this view is, I believe, held by 
none. It is in the peripheral capillaries generally, and more 
especially in those of the muscles, that the sugar is believed to 
be destroyed during their contraction, the oxidation generating 
a part of the force produced in muscular contraction. 

Dr. Pavy and his school, on the other hand, contend that to 
a very slight degree only does this conversion of glycogen into 
sugar take place in the liver during life. They claim that the 
latter organ is an assimilating one for starchy and. saccharine 
substances, which being reduced by the action of the pancreatic 
juice into glucose, are absorbed as such and carried by the 
portal vein through the liver, whose cells pick out the glucose 
and convert it into amyloid substance.* According to this 
view there is a very slight amount of sugar in the blood, which 
Pavy's ex{>eriments show to be about the same in venous and 
arterial blood, — 0.94 of one part in 1000. Corresponding to 
this, also, there is always in health a small quantity of sugar 
in the urine, 0.5 part per 1000, too small to be detected by 
ordinary tests, and therefore of no clinical importance. It is, 
however, easily recognizable by special chemical methods, as 
was long ago shown by Brucke.f 

* The further steps of the assimilative action referred to, Pavy admits 
are not precisely known, but he considers there is every reason to believe 
that the amyloid substance is converted into fat, of which it is a preliminary 
stage intermediate between sugar and fat.' 

t Dr. Pavy's results have been confirmed by Schiff, Henzen, Meissner, Jae- 
ger, Pfliiger, Ritter, and McDonnell of Dublin. Professor A. Flint, Jr. ( New 
York Med. Jour., Jan. 1869), of New York, found sugar in the blcxKi of the 
hepatic vein of a dog within a minute after death, by ligature of the vena 
cava inferior. Professor Lusk (New York Med. Jour., July, 1870) found 
that the blood in the right side of the heart removed during life by cathe- 
teriziition through the jugular vein, contained from two to four times more 

* Pavy, Some Pol n In connected wlili Diabetes, London, 1878, p. 110; also Pavy on Food 
and Diftelirs, Philadelphia, 1874. p. 1H4; or the author'^article on Food aud Driuk, in 
Buck's Hygiene, New York, 1879, vol. i, p. 165. 
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In dialwlea, acrarJing to Pavy,* tliis ast^imilaliiig nctinn of 
tlie liver does not take plac*, but the glucose derived from 
absorption passes diivctlv tjirougli the organ into llie gcnerul 
circtitation, and appears in the ui'Jne in (jnantities appreciable 
by the oniinary testa. Pavy says it may be that the wmversion 
into amyloid sHbstan<* otviirs, and that Ibis, througli the con- 
dition of tlie blood, is bronglit buck ag:iin into sugar. His 
own language is as follows : " The fact stands, that the sngar 
from ingestion is not stopped from reaching the general circu- 
lation as it ongbt to l)o, and I incline to the opinion that a 
simple ))aseage tlirongh the liver occur9."t But Pavy admitu 
also that in the diabetic, sugar reaches the general circulation 
partly by a trno glycogenic action upon nitrogenons matter; 
since if lean meat be consnined, sugar continues to lie found 
in the urine, although in greatly diminished quantity. 

Bernar<1, on the other hand, held, that in dialietes the 
amyloid Btilwtance or glyct^cn is Um rapidly converted into 
glucose to l>e consumetl in the onlinary jirocessea of oxidation, 
and therefore appears in the urine, so that in all instances of 
diabetes the excess of sugar in tho blood is derived from gly- 
cogen, and it is an exaggeration of sugar furmation rather than 
a lessening of ite destruction. 

Thtse, then, are the two prevailing theories, according to 
one of which, that of Bernard, the excess of grope-sngar in 
the blood, which is the ncccssury antecedent to its preseuce'in 
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sugar limn the lilowl of ihc jiieultir vi 

Dullnii t I'liysioliiiEr, 1M71, p. iniJi, by meani of a cnmiuiniiting ins 
which rtiftbtnl liim to Ireat \iiTge quftnlilies n( lIveT HiiUdBiKv in » very 
sliort liiuv, fuiin<l l.S part of ghrcise per 1000 at liver m tlit und of ^acc- 
andit iflcr licalii, G.8 piirt« in 15 minutes, nnil IU.2 )inrt« in 1 litinr. llartvjr 
( I'ructiMliiiKK of tlie Royal Saa., vol. ix, p. 300) fimml sugar in ihc livor 
wiliiin 20 twcondu titer iLe ivulh of ilic iiniraat. Tlie ninriimiim of til 
tli«»e lasl-named oxporinientem is Ihnl tiigat ii ronsbiiilly prwluccii fnitn 
g|v«]gcn in tlie liver diirinfr life, but it Ik tu> repiiliy reiuoved liy the ciivn- 
liillim tliat anl^ very amnti niuininui uccumuiaCe in Ihe orgin. IItnc«. iifter 
death, the i|iuiiitity iif angnr in tlie liver eonslnnlly inercnws. 

* Puvy, Some Va'intu i^iDDectRl villi Diabetes, London, IH7S, p. 3 and pi 
110. 

t Puvv, op. cllol., p. 1 10. 
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the urine, is due to an excessive conversion of glycogen ; while 
according to the second, that of Pavy, it is in the main the 
result of a defective conversion of grape-sugar into glycogen. 
We are not compelled to adopt either of these views to the 
exclusion of the other, nor to the exclusion of any view which 
is consistent with experiment or clinical observations. In 
point of fact it will be found that we are compelled to admit 
both of these, and perhaps several additional explanations of 
the presence of sugar in the urine. 

In the meantime, however, we must study also the influence 
of the nervous system in the production of saccharine urine. 
Thus, Bernard early discovered that by puncturing, by which 
is meant irritating^ tlie medulla oblongata in the floor of the 
fourth ventricle, anywhere between a point 4 or 5 mm. above 
the nib of the calamus scripiorius and another about 4 mm. 
higher up,* the urine in a day or two acquired a considerable 
amount of sugar, and was increased in quantity. The amount 
of sugar is larger the better fed the animal, while if all food 
is removed the sugar is trifling in amount, or disappears alto- 
gether from the urine. The point thus punctured corresponds 
with the roots of the pneumogastric nerves. Hence it was 
supposed that the diabetes was the direct result of irritation of 
these nerves. But it was found on section of the vagus, that 
galvanization of the distal end of the cut nerve produced no 
efiect, while the same irritation applied to the central end re- 
sulted in glycosuria. Whence it was learned that the pneumo- 
gastric is not an excitor but a sensory nerve of diabetes, and 
that the glycosuria produced by irritation of the roots of the 
vagi or their central cut ends, is the result of a reflex action 
called into play through the pneumogastric as a sensory, and 
some other nerve as a motor nerve. 

Schiff^ produced slight glycosuria by vertical section of the 
optic thalami and the great crura cerebri ; and more marked 

* The area thuH bounded, wliich was marked out by Eckhard as the 
"diabetic area," corresponds very closely with the " vasomotor " area as 
defined by Owsjannikow. Lud wig's Arbeiten, 1871, p. 21. 

t Schiff; Untersuchung iiber Zuckerbildung in der Leber. 1859. 
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glycoeiiria by destructive lesions of the pons and the middle 
anil posterior crura of the oerebellmn ; by complete division of 
the cord at the level of the secoiid dorsal vertebra, and some- 
times, but not invariably, by division of the separate mlnmns 
of the cord, sometimes the anterior and Sfjmetimes the |M>steriop. 
Finally, Si'hiff protbiced glytosuria by section of the nerve- 
trunks of the liniljs, as the sciatic. 

Transverse section of the medulla oblongata always causes 
glycosuria, and as constantly section of the cord above the 
second dorsal vertebra, that is above the lower end of its 
cervital enlargement. But Ijelow this [Joint, this effect is not 
prodiiciod, at least with any degree of constsincy, while sec- 
tion of the filaments of the eyrnpathelic accompanying the 
vertebral artery are again attended by it. Now these nerves 
are vasomotor nerves, nnJ section of their trunks paralyzes 
their action and results in a dilatation of the bloodvessel walls 
— those of tile heimtic artery chiefly — and a more rapid Aove- 
raent of the blood through them. Such dilatation and rapid 
movement of the blood is always attended by glycosuria. 

Pavy* cut through the crnru cerebri, completely scjuirating 
the cerebnmi from the [larts below, without exciting glyco- 
suria, but pro<luoed marked glyi^osnria by section of the symjm- 
thotic filaments ascending from the superior thoracic ganglion 
to accompany the vertebral artery in tts canal in ^e foramina 
of the transverse pnx-esses of the cervical vertebrse ; also by 
removal or injury of the superior cervical ganglion ; also occa- 
sionally, but not always, by division of the ganglionated cord 
of tlie sympathetic in the chest. Division of all tlie nerves 
immctl Lately belonging to the liver as they passed to the orgtm 
in comjinny with the hepatic artery, hepatic duct, and |H>riaI 
vein, failetl in every instance to ocea«ion glycosuria. His re- 
sults were communicated to the Royal Society in 1859, and 
pablishc<l in Guy'a HoHpltnl Reportu for the same year. 

* Pnv7, On Diabciec, Sit c^lilinn, 14U0, p. 1({4 H trq. IWw JiOVrancw in 
the resiilu of Schilf and Pavy ciin be cxiilnineil oa tlie gnmn'l llinl Vav/% 
wclion irus williout irrildtiDn, bihI ihnl ScluS's iuvotved w 
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Cyon and Aladoff * produced glycosuria in dogs after section 
or careful extirpation of the last cervical or upper thoracic 
ganglion, as well as by section of the two vertebral branches, 
or the two nerve-filaments which form the annulus of Mens- 
sens as they pass round the subclavian artery in proceeding 
from the upper thoracic ganglion to the lower cervical. Ex- 
tirpation of the lowest cervical ganglion after division of the 
dorsal ganglionated cord of the sympathetic between the 10th 
and 12th ribs, or of the splanchnics, was not followed by gly- 
cosuria. But if the glycosuria had already been induced by 
the previous extirpation of the ganglion, subsequent section of 
the ganglionated cord and of the splanchnics did not cause the 
glycosuria to disappear. 

From the result of these experiments it is inferred that the 
glycosuric influence leaves the cord by the filaments (c, Fig. 
34) of the sympathetic nerve which accompany the vertebral 
artery, and thence through them into the lower cervittal gan- 
glion, thence by the fibres (d) forming the annulus of Vieussens, 
to the first dorsal ganglion (<?), and thence through the prever- 
tebral cord of the sympathetic (/), the splanchnics (A), to the 
coeliac ganglion (t), and along the hepatic bloodvessels to the 
liver itself, as shown in the appended diagram from Dr. Brun- 
ton's lecture on diabetes mellitus.t 

It has been stated that Schiff J has found that diabetes some- 
times results from section of the anterior column of the spinal 
cord between the medulla and fourth cerviciil vertebra, and as 
the experiments of Eckhard§ show that diabetes is not the in- 
variable result of section of the fibres which accompany the 
vertebral artery, the last cervical or first dorsal ganglion, or of 
the fibres of the annulus of Vieussens, Dr. Brunton suir«:ests 
that the glycosuric influence does not always pass from the 



* Cyon and Aladoff', reprint from M^lanjjes Biologiques, and Bulletin de 
I'Acad^mie Imp6riale de Petersbour;?, vol. iii, p. 91 ; cited by Dr. Brunton 
in the pajKr named below ; also British Medical Journal, December 23d, 
1871, p. 732. 

t T. Lauder Brunton, Lectures on the Pathology and Treatment of Dia- 
betes Mellitus, reprinted from the British Medical Journal. London, 1874. 

X Schiff*, Untersuchung iiber Zuckerbildung in der Leber, 1859, p. 103. 

2 Eckhard, Beitrage zur Anatomie und Physiologie, vol. vii, 1, 1873, p. 19. 
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spinal conl by the filaments above mentioned, but may « 
timet pass further down the spinal corI and leave it by thel 

(.■ommunifjUiug branches going to some of tlie dorsal ganglia, ] 
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as indicated by the dotted line in Fig. 35. In tliis event, irri- 
tation of the lower (3d) cervical ganglion, might cause gly- 
cosuria by being conveyed along the vertebral artery and up 
the cord, as indicated by the dark line, to the vasomotor 
centre, wliere it may cause rejkx inhibition as docs irritation of 
the vagus. 

Wliatever may be the precise course pursued, it is evident 
that it is through the vasomotor fibres of the sympathetic that 
the glycogenic influence is regulated, whence the oneness of the 
centre for the two regulations. The effect of section of these 
nerves is easily explained, since dilatation of the vessels and in- 
creased rapidity of the movement of the blood is the conse- 
quence. And although the dilating influence may be pecu- 
liarly exerted upon the hepatic artery and its branches, yet in- 
creased rate of movement of the blood in the latter must also 
accelerate the movement of the blood in the portal vein and 
its bran(*hes. The effect of irritation upon the glycogenic func- 
tion, whether propagated through the pneumogastric or some 
other sensory nerve, is nearly as simple. The effect of the irri- 
tation conveyed to the glycogenic centre is to inhibit the usual 
tonic influence of the vasomotor nerves on the vessel- walls. 
The inhibition of this influence results in a dilatation of the 
vessels of the liver and a speeding of their contents. Thus 
the same result is brought about in two different ways, — the 
one l>eing direct, the other reflex.* 

* It should be stated that the effect of irritation of the vasomotor centre 
is not a»«jcribed by all experimenters to tlie withdrawal of an accustomed 
nervous influence, that is» to a paralysis, but rather to an excitation. Eckhard 
(Beitrage, iv, 1, 1869 ; vii, 1, 1873) is one of these, and he bases his objection 
to the usual view on the ground that, while mechanical injury to the first 
thoracic ganglion will produce glycosuria, no such effect follows careful re- 
moval of the ganglion, or the severing of its connections with the remainder 
of the thoracic chain. Bernard also, in his lectures at the College of France, 
in 1873, reversing his original view, concluded that the glycosuric nerve- 
filamenU*, which, starting from the floor of the fourth ventricle, he believed to 
pass through the substance of the cord to the fourth dorsal vertebra, and thence 
through the sympathetic to the liver, are excitor in their character and analo- 
gous to the chorda tympaninervQ. Their irritation, according to him, pro- 
duced active hyperaeraia and increased sugar-formation, as irritation of the 
chorda tyrapaui causes hypersemia of the submaxillary gland and increased 
secretion of saliva. 
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Among the experiraentnl irritations already mentionetJ, be- 1 
sides piincHire of the fourth ventricle, which prodnce glyoosiirittfl 
hy a reflex action, are injuries of the cerebral lobes and cerc-l 
bfllum, Btipcrlor cervical ganglinn, optic thalami. cerebral i»-i 
duiiclcB, pons varolii, middle cerebellar |)ednncles, cervical^F 
sympathetic, and even sciatic nerve, and brachial plexuR. It/ 
may be reasonably inferred, therefore, that pathological irrttn-*! 
tluns of these same situations wilt result in dialwtes; that iffl 
permanent the diabetes resulting will be permanent, and if teni-fl 
pomr)' the diabetes will be temporary. And in point of iaot^f 
observation has in numerous instances confirmed this supposi-l 
tion, as will l>e seen later, when the pathological anatomy of 1 
dialwtes is discussed. 

But it is not to irritations alone applied to nerve-centres op J 
to trunks in their continuity tliat glyoDsuriu is due. Irrita-f 

More rei-ently M. Lnfoii[ (MeiticHl News nnd AliBlrad, Deccitil)er. 1H80, p.J 
730, fmm Lnncel of October 23d, 16S0), ifioluled in dogs asegment of the Kpinilil 
cord contnining tlie tint and »eniai1 dorsal pain ofnerveH- Hv ae: 
the liver and irritttlod bv ftnulization the iaoluted segiueDt of the nird, wher»- 1 
upoo the liver war observed lo pre*enl s disaeniinated oon^entirin, accninpa- 
nled by a corre«ponding injection of ihe iniealioe and inrgidityof the(ipl««n. 
He also oscertalned Ihat llie Btiraiilalinii of lliwe nerve-nwts br a weak Euadic 
Furrcnl always cniued a &11 In thcarterial [iresslire in llie nlxjnmliiat or];RiM, 
if [liu root U carefully isolntcd. The leaxl extension of the i-uircnt to the 
Bpinnl conl itself caused nn incrense in preiranre. Ho found, loo, lliai inter- 
mittent Htimnlalion by a weak famdic currenl of the central extremities of 
tlie depressor branch of liie vagits in the nibbit produced glycaaiirin ; th«t ■ 
slimnlation of the central extremities of the pneumognalrics themaelvtyi pro- J 
duced the name mult; and thiil division of the firet two inire of donal'l 
nerves cauwd a decided diminnlionof the glycosuria excited by the dlabetiol 
puncture. He found also that feeble nimntatinn of the central ends uf tlicl 
pnenninitnatric nnd any degree of titimiilalion of (lie dupreasor nerve oltnivM 
produced a fn!l of blood -pressure, irbile after division of ilie first three Qcfl 
fonr domal nerves, such itimulation produced a rise in blood -pressure. ■ 

Finnlly he found that painful stlraulation of any mixed nerve, frequentl^r '' 
repeated, caused glvcoHiiria. 

M. Liifiint concludes from ihew experiments that he has confirmed tha ■ 
view of Bernard, llml the glycosuria which resultH from siinmUtioo of tha^ 
central extremities of the pneomogastric in the dt^, the deprcwor i 
the rabbit, an<l the sensory nerves genenilly, is tlie result of an imprtoaioal 
conveyed to the bulbar va.io-dilatorcentre,the path from which is by tlie cep*l 
vical cord, llie Itrtt dorml norve-roots, and the sympathetic aud sptanchni«1 
DervflH ; and that it is irritative rather than paralytic 
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tion of the peripheral distribution of nerves has a similar 
effect. Thus, embarrassed respiration, whether due to disease 
of the respiratory passages, strangulation, o^ inhalation of 
irrespirable gases, as carbonic acid, carbonic oxide, etc., and 
anaesthetics, as ether, chloroform, nitrite of amyl, is capable of 
producing glycosuria in dogs and rabbits, although the symp- 
tom has rarely been shown to attend these conditions in the 
human subject. In all these instances it is probably irritation 
of the terminal filaments of the pneumogastric — the sensory 
nerve of glycosuria — which causes the diabetes, by inhibiting 
the usual tonic action of the vasomotor nerves and producing 
hypenemia of the liver. So, also, substances introduced into 
the blood, as woorara, and even strychnia, morphia, and phos- 
phoric acid, produce diabetes probably in the same way, by 
irritating the terminal filaments of the vagi. Schiif asserts 
that woorara and strychnia act, not by directly irritating the 
filaments of the pneumogastric, but through the resulting em- 
barrassed respiration, in the course of which the terminal fila- 
ments of the pneumogastric are irritated ; and this may be true 
in part. Bernard found that woorara produced, first, increased 
saccharinity of the blood, and, second, glycosuria when given 
in quantities insufficient to paralyze the muscles of respiration^ 
and, therefore, independently of embarrassed respiration ; in 
other words, that it acts like puncture of the floor of the fourth 
ventricle, paralyzing the vasomotor nerves of the liver by 
inhibition. He considered that morphia acted in the same 
way. While admitting that this is true with regard to woo- 
rara, Lauder Brunton believes that the glycosuria which 
appears after injecting woorara into the blood is also in part 
due to the deficient consumption of sugar in the muscles 
which it paralyzes, and in part also to the artificial respiration 
employed to keep the animal alive. 

Finally, Schiff** has shown that irritation of the liver by 
needles and by galvanic currentsf passed through them pro- 



* Schiff, Untereuchungen iiber Zuckerbildung in der Leber, 1859, p. 106. 
t Pavy, On Diabetes, 1869, p. 137. 
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duces glycosuria. This is also due to resulting tiypcrtemU, J 
whether direct or indirect; wheoce it rany be infernal that 
coDgestioo of the liver from any eau;? may jirtNlui-e rIvoo- 
enria, although it is not unreiisonable to suppose that the 
results of active and passive hyperjEmia may be Home\rhat 
different in this respect. The hypenemia of the liver from J 
emKtmtsiretl res[)inition is [Missive so far as results from thef 
backing of bItKHl, but active so far as it is a reflex phe- 
nomenon.* That an active rather than a pasKivc! hy|ienBmiM 
is essential for the prodnetion of glycosuria would appear fronvjl 
tlie fact iliat valvniar disease of the heart is almost never^ 
attended by glycosuria, while it is always accomjiunivd by pas- ] 
sive cwigestion of the liver. 

Irritation of other peripheral branches of the pneuino>J 
gastric, as of the stomach and intestinca, are liss frequently: 
attendoi by glycosuria ; but that tiieir irritation may be thua^ 
attendee! is shown by a case mentione<l by Brujiton.t in whie 
the presence of tapeworm in the intestine caused diabetics, 
which was immediately onretl by its removal. 

Dr. Pavy diiiixtvereil that the injectinii of oxygcnatei] blood J 
into the [torlitl system proiluced glycosnria; also, that 6iin.-)iar^ 
ing the blood with oxygen ihnuigli cho maliiim of rtspiratiooil 
prodnittl the same i-esults. The introdncti.m of venous bhx 
pnnliiitNl no such effect ; whence lie concluilod that oxygciuitedfl 
blood pnimotet the transformation of amyloid substance into.l 
sugar, but whether it iulerfcres with the conversion of th« 
sugar absorbotl from the ulinientiiry canal, or whether the 
formation takes place and then the transformation back njrnin, 
cannot be stated. Now this, he l>elieves, is just the state into 
which the portal blond is thrown by the vasomotor paralysis 
affecting the vessels of the chylopoetic vlsceni, including the 



* Dr. PiiTV si]gge4U (Cvrtam Pi>inls connecleH with DJabetei. p. 111/ an- 
other ex|iliuinll<>n i>( llie jimliiction of sugar under these d 
)ie|>H[i(T c\inKCH[iiin. In tliiH Htiito lie Mya tlie hrjnlie kIU are iiAJfetrd to 
undut pratart, wliich tnay lead to more or leas Iroiuailalion and direct ad- 
mixliKv tif their coiiienlH with the bluod. 

t l!r.,.,l.n,.|..iitt.l..|.. U. 
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liver, the resulting hypenernia causing the blood to flow 
through the organ too rapidly to admit its dearterialization.* 
But the movement of the blood through the vessels of the 
liver may be accelerated in other ways than by nervous influ- 
ences which dilate them. Anything which raises the blood- 
pressure in a part of the circulation, including the liver, at the 
expenseof another,as by ligation or compression of a large blood- 
vessel, has this effect. Such causes as these are found to increase 
the quantity of sugar in the blood, and to cause it to appear in the 
urine. Not only this, but it has been shown by Cyon that dila- 
tation of the bloodvessels, unaccompanied by accelerated move- 
ment of the blood in the liver, is not sufficient to cause diabetes. 
Section of the sympathetic between the tenth and twel fth ribs, and 
of the splanchnics, produces dilatation of the bloodvessels of the 
liver, but not glycosuria, even if the fourth ventricle be afterwards 
punctured. Cyon's explanation is as follows : As the lower 
sympathetic and the splanchnics contain also the vasomotor 
nerves of the bloodvessels of the intestine, section of these nerves 
not only paralyzes and dilates the bloodvessels of the liver, but 
also those of the entire digestive canal. The vascular capacity 
of the latter canal, especially in rabbits, in which it is unusually 
long, is very great, indeed equal to that of the entire vascular 
system outside of it. Section of the splanchnics and lower 
sympathetic is, therefore, followed by a diversion of the blood 
from the liver into the digestive canal, so that, although the 
bloodvessels of the former are also dilated, there is a lack of 
blood necessary to secure an accelerated movement. If, how- 
ever, the celerity of circulation in the liver be first secured, by 
puncture of the fourth ventricle, section of the splanchnics is not 
followed by arrest of sugar-formation, as the celerity of the 

* Pavy, Certain Points connected with Diabetes, p. 96 et seq. Dr. Pavy 
considers that carbonic oxide acts in the same manner as oxygen in pro- 
ducing glycosuria, either through the direct action of the gas itself, or a 
compound between it and haemoglobin ; the more temporary efTect of the 
oxygen being due to the very feeble combination between oxygen and lismo- 
glcbin, the gas being readily displaced from the corpuscle by carbonic acid, 
while carbonic oxide, on the other hand, is displaced with extreme diffi- 
colty, p. 103. 
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circulation once established is easily malntainet], in spite ( 
subsequent section of the vasomotor nerves of the intestine. 

Thus we have seen that hyi^nemia of the liver, however,! 
induced, is an imjMJrtant condition of glycosnria. But is 
possible for glycosuria to be brought about inde|>endcntly of I 
such hypera3mia? Whatever may be its bearing n|ion ouf* 
subject, it must be ailmitted that there are several ways i 
which this may occur: lat. There maybe an excessive in-l 
gestion of saorharine and amylaceous fiiod over ami almval 
tlie power of the Jiver to convert into glycogen. It is well J 
known that a moderate amount of cane-sugar may l)e intro-1 
dnced into the stomach withoiit apjiearing in the nrine. But 1 
if an excessive quantity of sugar is thus introduced it cannot J 
be converted into glycogen, but, passing through llie Hver intoJ 
the general circulation, promptly shows itself in the urine. I 
Now it is evident that such excessive ingestion may occur in 1 
man, and, a» 8 consequence, eugiir ai>|)ear in the urine, while | 
the normal converting |)ower of the liver remains unchaDgecl. 
Su(;h glycosuria is called by Dr. Dickinson non)Uit almmtajy 
gli/co»uria. It is not likely, however, that this cause would 
ever operate in the production of a permanent diul)ete8. At 
most there could be but a temp<irary glycosuria, 

2d. The same thing may, possibly, result from the too rapid 1 
cotipcraioti of starch and sngar into glucose in the intestine^] 
in consequence of which it is introduced into the liver too| 
rapidly and abundantly to admit its conversion into glycogen; 
whence its appcarantK in the urine. In looking iilxvut for a 
cause for such rapid digestion of saccharine and starchy food 
in the Intestine it has been suggested that an excess of [tancre- 
atic ferment poured into the intestine might occasion it; and^ 
in confirmation of this view, Niemcyer asserts that there i 
alwa)^ hypertrophy of the pancreas in diabetes. But it is ii 
any more common than atrophy of the same organ, and it I 
much more reasonable to suppose, as Brunton suggests, that il 
diabetes has anything to do with either condition, it is the reeulft^ 
of an irritation of the nerves of tlie organ, which produce mW 
reflex dilatation of the hepatic bloodvessels, or, with Klche|^ 
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that it 18 due to some concurrent changes in the coeliac axis, 
which produce at once the raellituria and pancreatic disease. 
Whatever may be the cause of such rapid conversion, it is not 
impossible that a certain number of cases of diabetes easily 
remedied by dietetic treatment may be due to it. 

3d. There may be but a normal ingestion of saccharine f«X)d, 
which, being absorbed as grape-sugar, may still fail to undergo 
conversion into glycogen in its transit through the liver, and 
again surcharging the blood shows itself in the urine. And 
although such an occurrence is usually the result of hypersemia, 
yet it is conceivable that it may occur independently of this 
condition, as from a deficiency of ferment Dr. Dickinson be- 
lieves that a certain number of cases of diabetes met with in 
practice are of this kind, and he calls the glycosuria thus aris- 
ing abnormal alimentary glycosuria.* 

4th. It is conceivable that there may be an increased con- 
version of glycogen into glucose in the liver independent of 
hypersemia, as the result of an increased activity of the dias- 
tatic ferment, either from increased quantity or some other 
unknown peculiarity. To account for such an occurrence, 
various hypotheses have been suggested, none of which are suf- 
ficient to account for more than a temporary glycosuria. One 
of these is the increased absorption of pancreatic ferment, which 
is thus assigned the power of converting glycogen into grape- 
sugar in the liver, as well as of converting sugar and starch into 
grape-sugar in the intestine. To account for this the hyper- 
trophy of the pancreas already alluded to, has been also adduced. 

An interesting discovery is that of Plosz and Tiegel,t that 
the ferment in the blood is contained in the corpuscles alone, 
and when the latter are destroyed, the ferment being set free 
acts energetically ; and Griesinger has shown that the blood- 
corpuscles are diminished in diabetes. Whatever, therefore, 
may be the truth with regard to increased quantity of fer- 
ment in the blood as a cause of diabetes, there are no facts 
either to sustain or disprove it. It is a mere hypothesis. 

* Dickinson, On Diabetes, London, 1875, p. 24. 

t Pfluger's Archiv, 1873, Bd. vi, s. 249, and Bd. vii, s. 391. 
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5th. Senator* suggests that an nbnnrmal amoaat of sugar ' 
may be taken iip with the chyle by the lacteals by reason of J 
some impediment to portal ab»>rption, and carried directly into f 
the general circulation, instead of through the liver, and thusl 
upon the glycteraia thus induced might ensue a glycosuria. 

6th. Again, if a part of the sugar ingested is normally 1 
converted into lactic acid, as is held by some physiologist?, and j 
the unchanged remainder absorbed by the radicles of the portal •J 
vein, any interference with such conversion would Imve »■ 
larger residue of sugar to be aljsorbe<l by the portal radiclesy f 
and thus introduce a larger proportion of ghicose into the liver 1 
than could \x converted into amyloid substance. 

7th. It is quite easy to conceive that diabetes may be the I 
result of a diminished confiumption of tlie email quantity of ' 
sugar normally supplied to the tissues by the blood. Its poe- 
sibitity is further substantiated by the occasional resnits of ] 
treatment by muscular exercise, to which especial attention has 
been willed by Dr. William Richardson, of I^ndon, in his 
little work on Diabetes and Jin Trealvienl.f ami which he ■ 
Bo successfully applied to the treatment of his own and other i 
cases. It dare not I>e inferretl, however, that because muscular I 
exercise is useful in getting rid of the extra glycogen in the I 
blood, diabetes is the result of deBcieut consumption of sugar ia I 
the tissues. There are, however, some other facts which have a 
bearing upon the subject. In the first place, Ludwigand Gai- I 
ersich,! and Bernard^ have shown that the blood which issues I 
from a ctjntracting muscle by the vein, contains much less I 
sugar than that which enters it by the artery. Ludwig and | 
Scheremetjewskilj have shown that gra|)e-sugar, as such, is | 
not burnt off in the body, while lactic acid and glycerin are; I 
and Bernard that as sugar disappears from the blood it i» 1 
replaced by ladic acid, while SchultzenT concludes from his J 

" Senator, article, Dinbct"*, in Zienmaen's Cyelnptcdia of Prai'lioil Medi- 
cine, vnl. ivi, p. 932, New York, 1877. 
t London, 1871. t Lndwig's ArWiten, 1871, s. 75. 

i B«mnrd, Revue ScienliRque, 2(1 wrioti. lome iv, p. 1022. 
II LmloiK's Arbeiten, 18eO, pp. 141 nnd 144. 
% Schiiltzen, Berliner Ktinische Wuclieusclirift, No. 35, 1872, •- 417. 
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experiments that the sugar, which is normally present in the 
blood, is split up by the action of a ferment into lactic acid 
and glycerin, which undergo combustion, and thus sustain the 
temperature of the body. If the ferment which Schultzen 
considers necessary for the conversion of the sugar into lactic 
acid and glycerin should be absent or deficient, the sugar is 
not split up, is not burnt up, and, therefore, appears in the 
urine. This Schultzen believes to be the case with certain 
diabetics. 

Other reasons are adduced by Dr.Brunton* in favor of such 
a view. Among these are the results of the experiments of 
Doekf and of Weiss. WeissJ discovered that a considerable 
amount of glycogen remains in the muscles rf starved animals 
after it has completely disappeared from the liver. Dock 
showed that after glycogen has entirely disap{>eared from the 
stomach of the starving rabbit, puncture of the floor of the 
fourth ventricle does not produce glycosuria, while poisoning 
by woorara does. Whence Brunton infers that the presence of 
sugar in the urine of starved animals after woorara-poisoning 
is due to the fact that while the glycogen in the muscles 
undergoes conversion into sugar, the sugar thus produced is 
not transformed into lactic acid and glycerin, and does not, 
therefore, undergo combustion as it should. Again, Dock 
has shown that if the fourth ventricle of the starving rabbit 
is punctured and then a few injections of cane-sugar made 
into the stomach, no glycogen is formed in the liver, and no 
sugar appears in the urine. If, under the same circum- 
stance, the animal is poisoned by woorara, instead of punc- 
tured, again no glycogen is formed, but sugar is copiously 
present in the urine. In the former case, in consequence of 
the dilatation of the hepatic vessels, the absorbed grai)e-sugar 
passes too rapidly through the liver to be converted into gly- 
cogen ; but it does not appear in the urine, because it is used 
up by the muscles, which are here intact. In the second in- 

* Brunton, op. citat, p. 20 et seq. 

t Dock, Pfliiger's Archiv, Bd. v, s. 571. 

X Weiss, Sitzungsberichte der Wiener Acad., Bd. Ixiv, s. 2S4. 
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etanoe the woorara dilates the bloodvessels by paralyzing them, 
just as ininctnre does, and the sugar passes througli tlie liver 
too rapidly to be converted into glycogen. But in this in- 
stance sugar appears in tlie urine, betmuso the miisclis aleo 
are paralyzed by the woorara, and therefore cannot consume it. 

There can bo no doubt that the above reasoning is legitimate 
if the premises on which it is Iwised are correct. But accord- 
ing to Senator, Luchsinger has disproved that in woorara-poi- 
soning mellilnria occurs without glycogen- format ion, and Jt 
must be admitted that all experiments of the kind involved 
are more or less to be distrusted, because of the dilTiculties in 
the way of their act^uracy. Senator,* in alluding to the view 
which would phw« the origin of diabetes partly in the liver, 
and partly in the muscles, says that " it is chiefly supported 
by mere conjecture, and does not comport well with a number 
of recently discovered facts," Of course no one claims de- 
ficient consumption of sugar in the must^les to be the sole origin 
of dialjetes. Zimmer, wiio is alluded to by Senator as the 
author of this double view, says "the muscles are implicated, 
particularly in the severer cases," and such I presume lo be 
all that is claimeii by any. 

Undoubtedly the sugar serves dome purpose in the economy, 
and is, therefore, in its proper proimrtion a neeessary constitu- 
ent of the blood. i>oubtles.s, ton, it is consumed in performing 
its office, whether the lattter be fon-e pro<)uction by combustion, 
or something else, and its cessation must rtsult in the accumu- 
lation of sugar in the Hood, However insufficient the proof 
thercfiire, I feel that we dare not deny the pawibifHif of such 
a contribution to the cause of diabetes. 

It has l)ccii shown that there is a very evident relation betweeu 
ex |>cri mental lesions of the nervous system, glycosuria aud poly- 
uria in animals. It should be further remarked llmt no other 
symptoms of diabetes, so far as discoverable, attend these ex- 
perimental lesions. It remains to consider any relatiou whi^h 
may exist between diabetes in man and lesions of the nervous 
system. Some relation undoubtedly exists. Numemus ca 
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are reported in which injuries, not only in the vicinity of the 
medulla oblongata and sympathetic tract, but also of the cere- 
bral hemispheres and cerebellum, are attended by a glycosuria 
which is undoubtedly a consequence of them. Moreover, many 
of these cases have been accompanied by all the other essential 
symptoms of diabetes. At the same time there are many cases 
of diabetes, I think I may say the majority, which, not only 
at the beginning, but during years of observation, fail to show 
any symptoms which can be ascribed to lesions of the nervous 
system, and if towards the close such symptoms are manifest, 
they cannot reasonably be ascribed to primary lesions ; while 
the most carefully conducted autopsies have failed in many 
cases to discover such lesions. It is true that Dr. Dickinson* 
has describeil a series of lesions about the bloodvessels, espe- 
cially of the pons varolii and medulla oblongata, to be again 
referred to, which he makes the primary and essential lesion 
of diabetes. But, apart from this fact, these lesions are of a 
kind we would expect to find as the result of long-continued 
malnutrition, W. Muellerf has found them in the vessels of 
non-dial)ctics, and has failed to find them in other diabetics, 
while KuelzJ and Drs. Frederick Taylor and Goodhart§ have 
also failed to confirm Dr. Dickinson's observations. 

Summary, 

It must be admitted that the foregoing is a somewhat chaotic 
collection of facts bearing upon the subject of diabetes. At 
the same time it is necessary, where we are still iguonint of the 
precise pathology of a disease, to bring together all facts bearing 
on it, to sift therefrom such as seem to be of major importance, 
and from them deduce the most reasonable conclusions. From 
the foregoing the following inferences may be made : 

* Dickinson, op. citat., p. 33. 

t W. Mueller, Beitrilge zur Pathol. Anat. des Ruckenmarks, Leipzig, 
1871. 

X Knelz, BeitrUge zur Path, und Ther. des Diabetes Mellitus, Marburg, 
1874, 8. 10. 

^ Taylor and Goodhart, On the Nervous System in Diabetes, Guy's Hos- 
pital Keports, 1877. 
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First, the liver is constantly storing up in its cells a sub- 
stance identical in its composition with vegetable fitaroh, uud 
readily convertible by a diastatic ferment into grape-sugar. 

Second, this substance, called by Bernard j/^cwpeTi, and by 
Pavy ami/hid eiJistancv, is derived chiofly from tiie aruylaceoua 
and saccliariiie articles of food, but i«irtly, also, from albumi- 
nous foml ; possibly only is it formed from fat, 

Thinl, the blood contains at all times a small proportion of , 
grapc-sngar, which in health is mainly derived from tlie gly- , 
cogen in the liver-eells. A very minute aiid prol>a!»ly unree- 
(^nizabie trace is absorbed directly from the intestine by the \ 
lact£als. So long as the ({uantity of sugar present in the blood 
is restricted within certain liinite, which are not precise, but 
which muy l>e put down as from .25 to .6 |>er cent, in dogs, 
sugar does not appear in the urine, but if these amounts are 
exceeiletl glycosuria occurs, 

Fonrih, various injuries to the nervous system, among whicb 
puncture of the fonrth venlricle, transverse section of the 
medulla oblongata, and section of the cervical sympathetic 
nerve and certain of its branches are conspicuous, produce 
pathological glyciemia and glycosuria, which are the result of 
increased sugar-formation aud not dimiuislied consuni})tion. 

Fifth, it is very generally conceded that the immeiliate result 
of these nervous lesions, and therefore the immeiliate cause of i 
the glycosuria thus induced, is an active hypcrsemia of the 
liver. 

Sixth, the sources of the sugar In the blood and urine under 
these circumstances are probably two: Ist, llie gmpe-mgar 
absorbed from the tnlrd'mr, which is rarrled through the liver , 
too rapidly to permit its conversion into glycogen ; and, 2d, 
the fffi/coffeii Ute!/, which is more rapidly converted into grape- 
sugar by the ferment in the bl(KMl than in hcallh. This is 
likely, because it is acknowledgt^d that glycogen is very readily . 
and rapidly convertible into grape-sugar, while the gra|K!-Bugar ' 
requires a longer time to ramvert it into glyw^n. Uenee an 1 
accelemtion of the blood-current would operate differently on i 
the two substances. 
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Seventh, in diabetes there exists a similar excess of sugar in 
the blood, which in like manner is the result of increased 
sugar-formation rather than diminished consumption, because 
although certain results of woorara-poisoning in animals go to 
show that diminished sugar-consumption may cause an accu- 
mulation of sugar in the blood and glycosuria, the difficulties 
which surround the performance of these experiments are too 
great and the sources of error too numerous to permit any in- 
ference from them. 

Eighth, although we can conceive the possibility of diabetes 
resulting from simple overingestion of saccharine food, or un- 
due rapidity of conversion of starch and cane-sugar into grape- 
sugar in the intestine, and more frequently from failure of 
the liver to intercept and convert into glycogen the normally 
ingested sugar and starch, in the more serious cases there is 
probably superadded the too rapid conversion of glycogen into 
sugar. This is at first derived from saccharine alimentary 
principles, but sooner or later comes from the albuminous prin- 
ciples. In no other way can we account for the emaciation 
and exhaustion which invariably attend the severer forms. 

Finally, while we are able to trace a certain number of cases 
of diabetes to direct lesions of the nervous system, most fre- 
quently injuries or morbid growths in the vicinity of the 
medulla oblongata and cerebellum, there are at least as many 
in which no such association can be shown to exist. In many 
of the latter class, on the other hand, there is evident primary 
derangement of digestion as shown by their causes, their 
symptoms, and the results of treatment; so that the disease 
in these cases may be said to consist, primarily at least, in a 
malassimilation dependent upon derangement of the digestive 
organs, among which I, of course, include the liver. This 
organ may or may not be involved, but it is likely that in all 
but the simplest and most easily curable cases, it is. In what, 
however, the derangement immediately consists we are com- 
pelled to admit ourselves ignorant. 
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Causes of D'lahrUg MrUiiug. 

Excepting the injuries to the nervoita ayidem which are known J 
to cause diubetef, our knowledge of its causes U not precise. 1 
With regard to the fomier it is well known that blows upon tHtM 
skuH, with or without fracture, and concussions communicated j 
to the brain, spinal cord, and vasomotor centres in otberl 
ways, as by falls, in which the patifnt lights elsewhere than I 
upon the head, are ench causes. Nor does it seem necessary 1 
that injuries thus resulting need lie applied to parts adjacent i 
to the nerve-centres; blows upon the abdomen, liaek, legsi, J 
thorax, kidneys, and liver have all been followed by symptoma 1 
of diabelee, Succee<ling such injuries to the nerve-centres, the I 
diabetes is not always immediate but may appear v/wka after J 
the injury. The number of cases succeeding injury are how--l 
ever few as compared with those resulting from other catisea. I 
Thus Griesinger has collected 225 cases, of which but 13 wei«-| 
traumatic, being 5.7 per cent. 

Next, disease of the nervous system, either acute or chronit^l 
may be Httende<l by diabetes. Among these mcuingitisfj 
tubercular as well as traumatic, epilcjisy, apoplexy, and tumors 
of the brain, esi>ccially those in the neighborhood of the me-J 
dulla oblongata ai^ conspicuous. A large number of casea thus-l 
caused have Iteen collected by FritK,* Goolden,t and Fisdier.t 1 
In some of the cases thus iuduce<l there is simply transient J 
glycL>suria, while in others mental emotion and anxicti/ and! 
mniial strain have been sufficiently associated with dialwtes to 1 
make it n-osonable to coui^ider them caa»cs of the diseusef I 
esjiecially when combined with bodily /atit/ue and ej-pomr«.i 
Fright and anger may be placed in the satno category. Tlie I 
latter two causes alone have been assigned a position amungl 
the causes of the disease. 

Next may bo mentioned hrredilalion. Almost all nuthois 1 
narrate instunccs wherein this cause must be acknowledged toj 
have been in operation. 

• Krili, (iaKiHle Htbdumidiiire, vol, vi, 1859. 
t Gonlilcn, Londim lancet, June and Jiilv, 1854, Hnrvh and Mar, IgASil 
t PiM'licr, P., Dii DiuMlc OniK^cutif &1IJC Tratiiii&tiBuii», An.'liivwOdii4r>.| 
alos He Mddecine, 6 serie, t. xx, 1SS3, pp. 2ST ct teq. 
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We have only to recall the acknowledged effects of diet on 
dialietes to make it reasonable to suppose that the constant use 
of certain foods may cause diabetes. Such foods would of 
course be the farinaceous and saccharine, and it may be this cir- 
cumstance that makes diabetes more common in the agricultural 
counties of England and in Thuringia, while it is possible also 
that the comparative rarity of diabetes in the United States 
may be due to the fact that nowhere in the world, perhaps, is 
animal food so freely consumed by all classes. It is well 
known that in some countries the people live almost exclu- 
sively upon bread and potatoes. Among these we should expect 
diabetes to be more prevalent. But cases directly traceable to 
dietetic causes are not numerous, and may occasionally be due to 
the indigestion which often results from so monotonous a diet. 

Dr. George Harley* insists that alcoholic stimulants are a 
common cause of diabetes. His belief is based chiefly upon 
experimental results of his own, of Bernard,t and of Rosen- 
stein. Harley himself showed that if alcohol is injec»ted into 
the jK)rtal vein of dogs, glycosuria promptly appears ; Bernard, 
that if alcohol is introduced into the small intestine of dogs 
the same result follows ; while RosensteinJ showed by experi- 
ments uiK)n human subjects, that Bavarian beer and wine di- 
minish the elimination of urea and increase that of chloride of 
sodium and sugar. To these results of ex|)eriment he adduces 
the fact that diabetes is a much more common disease in Great 
Britain than on the Continent, where the quantity of alcoholic 
drinks consumed is much less than in the former country. 

Of the older authors, Willis§ and Prout (Prout more par- 
ticularly as to cider) hold the same view, but of modern ob- 
servers I know no one who agrees with Harley. Dickinson, 
Pavy, and Senator all say that alcoholic drinks cannot reason- 
ably he charged with being causes of diabetes, and all the cases 



* Hurley, The Urine and its Derangements, Philadelphia, 1872, p. 229; 
also, Harley, On Diabetes, London, 1866, p. 44. 

t Bernanl, Gazette Mfedicale de Paris, May 10th, 1856. 

t Rosenstein, Virchow'a Archiv, 1858, s. 461. 

2 Willis, On the Operations of Medicines in Man's Body, p. 74. 
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It is true there are some beverages contaiaing alwihol wbidll 
are contraindiuited where diabetes is present, but it is mora 
partietilarly on aceuuDt of the sugar they eontatn than on a 
count of the alcohol. These are tlio sweet winea and apparcatljM 
new cider. At least cases are reported in which symptoms a 
diaijetes which had disappeared, returned after free drinking of? 
cider. It may also be said with r^ard to fresh beer and ale^l 
which contain considerable unfermented sugar, that wliilc there I 
is no sufficient reason to believe tliey have ever caused diabe 
the projiriety of their use by diabetics may be questioned. 

Malaria, continued fevers, gout, rheumatism, the bcIiod c 
cold, both externally and by the use of cold drinks, have attl 
been cliarged with producing diabetes witliout sufficient reason. ; 
Dr. Favy relates a ease associated with extravagant sex 
dulgence. 

Palhological Anaiomj/. 

Except the lesions of the nervous system oecasionall 
ing it, diabetes can hanlly be siiid to have an cijsential morbid | 
anatomy. That is, except in the instances alluded to, the mor- I 
bid lesions which are found after post-mortem examination tD'l 
have been associated with dialietes are, in the main, such as on J 
the consoijuence of the continued presence of the condition, j" 
rather than such as cause the symptoms. Sometimes then I 
are absolutely no alterations discoverable dthcr by the nahed J 
eye or the microscope. 

To begin with the organ which is apparently immcdiatcI^J 
resp()n6ible for the symptoms, ihe liver, it frequently pre 
eents the appearances of a hypenemic oi^n ; that is, it i 
darker and harder than the normal oi^n, wliile it is also e 
krgcd, sometimes extremely, at others only slightly, 
maximum enlai^ment reported is three times the size in healtli.V 
Corresimnding to this, the microscope, by very mwlerate am- 
plification, shows enlarged and distinct acini, with capillaries 
dilated and distended with blood in various d^ree. Iligher 
magnifying powers — 300 to -100 diameters — show the liver-celb ^ 
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to be enlarged, distinctly nucleated, rounded, and disposed to 
fuse into each other. If a weak solution of iodine is added thev 
strike a wine-red color, which, according to Rindfleisch, is con- 
fined to the nucleus; but, according to Senator, may extend to 
the whole of the cell. Klebs ascribes this reaction to post- 
mortem changes in the glycogenic substance. The minute 
changes described are said by Rindfleisch to be more striking in 
the peripheral zone of the lobule, that of i\\Q portal vein ; while 
the intermediate zone, or that of the hepatic arteryy is fatty, and 
the central part, including the rootlets of the hepatic veiuy is 
nearly normal. Stockvis and Frerichs assert that the enlarge- 
ment of the liver is partly contributed to also by a new forma- 
tion of liver-cells. In one instance Dickinson* found, in ad- 
dition to general venous thrombosis and apparently in con- 
nection with it, patches of a remarkable spongy transformation, 
which he ascribed to "extravagant dilatation of the capillaries 
belonging to the hepatic vein." Under the microscope sections 
had a worm-eaten or honevcombed look. The threads of the 
network were chiefly composed of glandular epithelium com- 
pressed and elongated ; the cavities were empty, and proved to 
be contorted tubes, which openeil into branches of the hepatic 
vein ; whence he concluded them to be dilatations of the capil- 
laries in connection with this venous trunk. The description 
suggests that of an angeioma of the liver. 

Dickinson describes an overgrowth of connective tissue as 
well as of epithelium resulting in a " hypertrophic cirrhosis," to 
which Trousseau also alludes in connection with diabetes, and 
of which Buddf reports a single case. Klebs says that as the 
disease continues, the liver again becomes reduced, and a di- 
minished size has occasionally been observed. 

A diminution in the normal projwrtion of fat in the liver- 
cells is quite a regular occurrence, according to Beale, and 
quantitative analysis by FolwarcznyJ sustains this view, while 
Frerichs also found the hepatic cells destitute of fat in four 

* Dickinson, op. citat., p. 50. 

t Budd, Diseases of the Liver, London, 1845. 

X Leberanalysen bei Diabetes mellitus, Wiener Zeitschr., N. F., 1859, ii,6. 
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cases and greatly diminished in another. Tliia observation is< 
very interesting in ponnectioii witli the statement of Pavy tJiat I 
glycogen is normally converted into fat, which is stored up for, I 
further use in the economy, but that in diabetes this coiiversioQ I 
fails to be made. 

As to the jMTici'cas, tiie stittement of Niemeyer,* that " hyper- I 
(rojjhy of tlie pancreas ocenrs with remarkable frequency, eoti- 
sidering how seldom this orgun is the seat of disease," has al-^l 
ready been alluded to. Sctialor| alsosays thisoi^n "isfoiind f 
diseased with surprising frequency, in particular either iifro- I 
phUil or, in addition, degenerated." These diverse statemcnta J 
illustrate the true position of the morbid anatomy of diabetes. ■, 
It may be well to mention, however, the changes included hy J 
Senator iinderatrophy and degeneration. " Sometimes," lie saya, \ 
" the degeneration consists merely In primary fatty destruction I 
of the gland-cells, but sometimes it is induced by cancer, by | 
the formation of calculi, and by obstruction of the efitrent ducta I 
with cj-stic <lilatation of the body of the gland. In certain cases j 
the wasting of the gland has reached tlie highest degree, so that j 
scarcely any discernible remnant of the secreting parenchyma j 
was to bo found." He saya further ; " The frequency of these af- 
fections of tlio pancreas was not noted until somewhat recently, in 
consequence of Btmcluinlat's contributions. Only isolated data 
in reganl to this point have come down tons from earlier times, 
such as the discovery of calculi in the pancreas of a diabetic by i 
Cowley,andthatofeancerby Bright. Griesinger.wbohad found I 
the pancreas atrophied in one of the five diabetics whose bodice j 
be exaininetl after death, still believed that this lesion was of 1 
no signilicance wliatever. But the observations whicli have i 
been published in great numbers (Hartsen, Fles, v. Heckling- j 
hanscn, Frerichs, Klel», Harnock,Ivuolz, Sehaper, and others) ] 
allow us to assume that diseases nf the pancrena are present in 
about one-half of all the cases of diabetes. Among nine cases 
Frericlia saw strophy or fatty degeneration of the gland fiva J 

* Niemeyer, Teillnxik of Praoliaa Medicine, truulaled by HadJ^.I 
ThiH Ameriwii 
t Stnalor, !o. 
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times, and in the Vienna dead-house the pancreas was found 
strikingly small, soft, and anaemic in thirteen out of thirty 
diabetics. (Seegen.)" 

To the above may be added the following cases mentioned 
by Dr. Richardson,* one of Dr. Elliotson's in which the pan- 
creatic duct and large lateral branches were crammed with 
white calculi, and four successive cases of Dr. Hyde Salter, in 
which the pancreas was degenerated, so that he thought he had 
discovered the pathology of the disease. 

It may be, as Senator says, that this cannot be an accidental 
coincidence. He believes further that Klebs's view, that the 
coexistence of diabetes mellitus and diseases of the pancreas 
depends upon lesions of the cceliac plexus, is the best founded : 
" Either the disease (cancer, formation of calculus, and in- 
flammation of the surrounding tissue) starts from the pancreas, 
encroaches upon the plexus, and gives rise to diabetes by 
destroying its ganglion, or else the coeliac axis is first affected, 
and in consequence thereof circulatory disturbances arise in the 
territory supplied by the coeliac artery, which lead to degen- 
eration and atrophy of the pancreas." 

In 1877 Lancereauxf presented to the French Academy of 
Medicine specimens of profound lesions of the pancreas from 
patients who had died of diabetes mellitus, and argued for 
their causal relation to the symptoms of the disease from the 
effect of extirpation of the pancreas in the lower animals, 
which became voracious, grew thin, and died speedily. 

It would appear from the above at least, that in the future 
closer attention should be given to this organ than in the 
past. 

The kidneys, primarily unaffected, are undoubtedly sooner 
or later influenced by the constant hypenemia to which they 
are subject in eliminating the sugar, although, as the hyper- 
emia is an active one and there is a free movement of the 
blood through the organ, it is not to be expected that this 

* Op. citat., p. 65. 

t La France M^icale, Nov., 1877. 
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should nppear early or bo invariably present. The appear- I 
ances amiraonly met are those of hypeneniia and overgrowtb f 
of epithelinm; in a word, those of catarrhal nephritis. Occa- 
sionally the changes arc more advanced, and the Gpithcliu 
Ib fatty. These changes need not necesearijy be attended 
by albuminuria previous to death. 

When, however, albuminuria is present in diabetes, as is not | 
very unfre<iueutly the case, the Itsions of the kidney described 
may be cxfiected as secondary to the primary disease ; although 
it may also result from amyloid degeneration of the kidnvy, 
which may it!!elf be due to the eshaustive drain to which the 
oi^nlsm is subject, or to the phtliisia which so constantly su- 
pervenes upon diabetes meJIitus. 

As to the pro|)ortion of eases in which the kidneys reveal , 
morbid allenitions, it is a dec-lded majority. Thus Gncsinger i 
found tliein in 32 out of ti4 atito|Mies, Seegon in 20 out of 30 i 
cases examined at the Vienna dead-house, and Dickinson ia 
25 out of "27 autopBiet at St. George's Hospital, London. 

Catarrh of the pelvis of the kidney and of the ureters is 
mentioiic<l by Senator as rather frequently found, and as due 
partly to the final complications which prove fatal, and partly 
to the irritating eflcct of the sugar and other abnormal elementa 
of the urine. 

Atrophy of the ifwfcs is mentioned by the same author, oa 
the testimony of Romberg and Scegen, as occasionally present 
in young persons. 

The lunffn are almost invariably the seat of cheesy deposits 
and cavitiis resulting from their softening, the result of cir- 
cumscrilK^I catarrhal pneuinonias, which so constantly attend 
the latter stages of diabetes. The changen in the lung are 
clearly not tul)ercular, but cheesy, nor is tuberculosis prone to 
occur by infection from the cheesy foci. Gangrene of the 
lung is sometimes present. 

Many ottier iitolated lesions are described as occurring ia ' 
diabetes mcllilus, but as they bear no necessary or evident P 
lation to the disease they attend, they need not be esjteciRll^ 
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mentioned. Among these are gastric and intestinal catarrhs, 
hsemorrhagic erosions of the gastric mucous membrane, pleu- 
ritic exudations, etc. 

The Alterations in the Nervoxia Centres described by Dr. Dick- 
inson as the Essential Morbid Anatomy of Diabetes. 

In addition to the more palpable lesions of the nervous sys- 
tem so often alluded to, which are attended by glycosuria as 
an isolated and more or less harmless symptom, Dr. Dickinson 
claims that there is found, upon close examination even by the 
unaided eye, a set of changes which are essentially associated 
with diabetes, and which may be said indeed to constitute its 
pathology, insomuch that he define diabetes as a disease of tlie 
nervous system characterized by saccharine urine. In conse- 
quence of the extreme importance of this subject, I extract 
almost entire Dr. Dickinson's description of these changes : 

"They consist, to the naked eye, of a fine porosity or cribriform appear- 
ance in limited patches of the white matter, as if closely beset with pinholes, 
each puncture containing a vessel much smaller than itself. More rarely, 
considerable cavities, such as might hold [)eas, are seen, especially in the 
pons, in connection with one of the processes of the pia mater. . . . 

"The microscope is not necessary for their detection, though it is for 
their description. For their recognition it is only necessary that the brain 
should be looked at while fresh, or for their more clear display should be 
hardened in any way which allows of the exposure of clear and hard 
sections. . . . 

" The excavations are found about arteries, or in positions which arteries 
once occupied. . . . They are caused by a destniction and absorption of the 
nervous matter along the course of arteries, and are, at least in some instances, 
caused by an escape of the contents of the vessel into the surrounding tissues, 
with consequent degeneration, softening, and removal of the nervous matter 
which has been permeated by the intrusion. The escape appears to be 
rather of corpuscles by migration, than of blood in bulk by rupture. . . . 

" When the disease has proceeded to its natural end, the excavations are 
widely scattered through the brain ; numerous, small, and closely set in the 
white matter of the convolutions, fewer and larger about the central parts. 
The corpora striata, optic thalami, pons, medulla, and cerebellum are the 
chosen seats for the largest and most striking of the holes, in which situations 
the cavities are determined by the course of considerable arteries or by 
penetrating folds of the pia mater. . . . 

" These holes are evidently exaggerations of the perivascular spaces. . . 
According to their date they contain degenerate remains of nerve-tissue, 

17 
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cssels nr of eztrndixl blood, or are empty. The prodncbi al 
DervouB degeneration arc first removed, tlicn Tor Ririiile the cavity conUioi 
only dilated or shrunken aod otKJotete arteries, with areolar tissiie, der 
apparently from the perlvasculnr ahenlh, and crystalB uf httmatin. Lastljr^,! 
these disappear also, and mere vHcnity is Ie(X. 

" In rapidly fnlal uoses, the cavities are sometimes filled with a translnce 
gelatinous substance, containing, besides vascular elements, the granular ar'M 
globular products of nervooB disinlegratioa, with delicate librilbe and nuda^ J 
derived, in part, from the perivascular sli cat h, and portly from the condenHdV 
remains of the connective tisane of the destroyed nerrous stibfitaoce. 

"This transparent substitute fur brain-matter is soft and clastic, and oltea-fl 
eludes the edge of the razor, so that, altliongh conspicuous enough to tiM'l 
naked eye, it requires some core to obtain sections for the nicr(i«cope. 

" Among the ountenis of such cuvllies it must be meation«d that b>rg*v 
nerve-cells, displaced and somewhat degenerated, are sometimes se« 
ibe dtbris. as if such cells, the place of which bad been usurped by the ex«9 
cavalion-i, survived the destructive proeem longer than the nerve libre. 

"In the more chronic formaof the disease, as it oecuTS in elderly peraoiM^ 1 
the eicavations are usually empty, though the remuanls of nervous AievtJ J 
are usually to be found fringing their margins or cullevted as an irregulW'l 
shenlh upon tiie dilated or slininkcn artery. 

" The changes in the cord are similar to those in the brain, but less d»-] 
clared. Erosions about the arteriea arc evident, eK|ieciN)ly in the Irani- 1 
verse commissure, the white band of which is aninetiuies couiplutely divided.ll 
in the track of one of its large vessels. Holes such aa have been deacTlbedi J 
in the brain, Bomeliraes, though rarely, perforate the gray horns. The mM|'|] 
striking change in the cord, however, is dilatation of the central canal, which 
in the dorsal and lumbar regions in sometimes expanded to many ti 
normal diameter, and forma a conspicuous uhjecl immediately the cnrd b 
divided. This expansion of the channel (tic} is not constantly present, bat 
when it ix, it is siifiicientty remarkable. I am not aware, at present, how 
far it is peculiar to diabetes." 

With regat^ to tlieso views of Dr. I) it-kin son's I will her( 
merely repeat whut wan mentioned on i«ige 217, Uiat 
Mueller has found tiiese changes in the muiwks of non->J 
diabetics, and )ins failed to Hud them in other diabetics, whitej 
Kuelz and Drs, Frederick Taylor and Goodbart have alsi 
failed to conRrm Ur. Dickinson's observations. A\m, I 
others allege these ultcnitJons are secondary, being the re 
of long saturation of the blotxivessels and tissues with siij 
which finally cotnes to pervade all ti^ncs of the diabetic 
this Dr. Dickinson replies that in such au event the seat a 
emigration or of rupture would be in the area of llie eupillarittfl 
rather than of the arterioles. 
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SympiomSj Course, Duration, etc. 

Almost invariably the earliest symptoms noted by the dia- 
betic are thirst and frequent micturition. One or the other of 
the two may be noticed first, or the patient's attention may be 
called to both simultaneously. It occasionally happens that 
a dryness of the fauces and a glutinous viscid character of the 
saliva attracts attention before any other symptom. Fre- 
quently the first words addressed to the physician are, "Doc- 
tor, I am burning up with thirst," or it is observed that a 
drop of urine falling upon the boots, or clothing, and there 
evaporating, leaves a persistent white siK)t, which is sugar, 
A dryness and harshness of the skin, due to absence of perspira- 
tion, soon make their appearance and early attract the atten- 
tion of those who ordinarily perspire easily, and occasion 
varying amounts of discomfort. Itching of the skin is also 
sometimes present. Notwithstanding the dryness of the 
skin, the temperature of the body is not increased, at this 
stage scarcely altered, although later in the disease it is de- 
cidedly lowered. If the further progress of the disease is 
not arrested by reason of the physician's attention being called 
to it, a voracious appetite becomes the next symptom, but, not- 
withstanding the latter, the patient observes that he slowly 
loses in weight and grows daily weaker. The rate at which 
these symptoms succeed each other is not uniform. Some- 
times it is with great rapidity, at others the successive stages 
are exceedingly slow in developing. 

The above category includes all the symptoms which present 
themselves in the milder form of the disease, such as occurs in 
adults past middle life, and is ordinarily quite amenable* to 
treatment. But unless averted, all of these symptoms become 
intensified. The patient complains of constant burning thirst, is 
constantly urinating and as constantly drinking water to quench 
his thirst, and, while eating enormously, grows emaciated, 
although at the onset of the disease he may have been a robust 
and even portly man. 

Dyspeptic symptoms appear at various stages, seldom very 
early, because they are generally the result of the large 



amounti^ of food ingc-tod. Acid eructations, flatulence, am 
epigastric pain, or an indescribable sensation B|xiken of a 
"sinking" of the epigastrium, are amongthem. Oonstipatioajil 
probably in conaeqiience of the free ingestion of food and abun- 
dant waste tlierefroni, is not, in my experience, a verj- earl]^ 
eymptom ; but, sooner or later, the general "dryness 
itself felt here, and more or less obstinate conatipation rtsults 
On the contrary, diarrhcea sometimes is present. 

Soon succeeding the constipiition is a peculiar v 
acetous odor of the breath, \vhich lias been compared to tbabfl 
of stale beer, and by Sir Thomas Watson to the o<]or of a plae 
in which apples are kept. This is believed to be due to ace-M 
lone, and proliably also to alcohol, both of wbicb exist in tbflfl 
blood of profound diabetics during life, and both of which a 
derived from the sugar. 

Cough sooner or later presents itself as the result of bron-l 
chitis and catarrhal pneumonia, and, with the copious expevto- 
ration incident to them, adds to the debilitating agencies 
already at work. Rulicrts thinks phthisis occurs in one half 
the cases. The consumption thus induced sometimca rapidlyj 
hastens the fatal termination, while at others it appcan 
to have but a trifling influence in this respect. The othet 
syniptomif characteristic of pulmonary consumption are alsd 
present, not even excepting hectic sweats. The perspinttioi 
thus ari.ting may contain sugar. 

The early lo»n of sfxtuit tlceire is said to be characteristjo^fl 
but whether more so than in exhausting diseases generally I 
cannot say from my own experience. 

In advanced stages the temperature of the body, unles 
influeucHKi by intermittent febrile disease, Ls almost invariabljn 
lowered from 1° to 2J° F. Dr. Dickinson refers to the c 
of a boy of six, in whom the temperature ranged from 93.6° ti 
94.8° F., and who died of pneumonia, during which the t 
peraturc rose to 97.8° F. 

The above-recorded symptoms include those which may b 
oonsideretl essential to the disease, or at least are invariabl 
present if it remain unchecked. There are many others whid 
occur more or leas frequently, but not constantly, in its c 
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Among these is cataract^ the association of which with dia- 
betes was long ago noted by Prout. Griesinger found it had been 
present twenty times in 225 cases collected, Bouchardat once 
in 38, Roberts once in 45, and Dickinson once in 28 cases 
dying of diabetes in St. George's Hospital, London. It usually 
occurs in advanced stages, but has even been the first symp- 
tom of the disease noticed. It develops rapidly, and is nearly 
always symmetrical, involving both eyes simultaneously, but 
not to the same degree. 

The experiments of Kunde,* Dr. S. Weir Mitchell,! of this 
city, and Dr. B. W. RichardsonJ led them to conclude that 
the cataract is due to an exosraotic loss of fluid from the lens, 
but Von Grsefe, from the vantage-ground of a large experi- 
ence, concluded it was the result of an impaired nutrition, 
itself caused by the vitiated sugar-laden blood. 

In an admirably studied case of diabetes occurring in the 
practice of Dr. Louis Starr, in which there was also cataract, 
Dr. AlbertG. IIeyl§ discovered and pictured an extraordinary 
condition of the fundus not heretofore described, to which he 
gives the name intraocular lipcemla. This condition is charac- 
terized by the light-salmon color of the blood contained in the 
branches of both retinal vein and artery, as contrasted w ith 
the yellow-red color of the arteries and the dark cinnabar-red 
of the veins in health, by the apparently large diameter of these 
vessels, and by the very light color of the fundus, these ap- 
pearances being due to the i)resence of molecular fat in abnor- 
mal amount in the blood. 

This appearance is reproduced in the colored frontispiece, 
which was lithographed from a painting of the right fundus 
of the patient, by Dr. C. B. Xaucrede. The appended descrip- 
tion of the plate is furnished by Dr. Heyl. 

** A glance at the picture will show that there is no indication 

* Kunde, Wurzburger Verhandlung., vii, 1856 ; Archiv fiir Ophtlialm., 
Bd. iii, p. 275. 

t Mitchell, On the Production of Cataract in Frogs by the administration 
of Sugar, Amer. Journ. Med. Sci., N. S., vol. xxxix, 18G0, p. 106. 

t Journal de la Physiologic, par Brown-S^quard, 1860. 

{ Lipsemia and Fat Embolism in Diabetes Mellitus, New York Medical 
Record, vol. xvii, 1880, p. 477. 



of intraocular inflammation, i. c, no toptuoaity of the vessels, obi 
Bcuration of the scleral ring, hssmorrlmge, structural change ilj 
r^ina or choroid. The markctl features which arrestattentionaren 

" 1. The peculiar color of the tunilus; it may he described a 
a salmon-red. The painting was made with the aki of ^ 
light and the ordinary ophthaliuosco]je with concave min 
The color of the fundus thus obtained will be best represented 
by taking the picture to a well-lighted window and allowing 
the direct rays of the sun to fall upon it. 

" The retinal vessels were of nearly the same color as the r 
of the fundus. When the light from the ophthalmoscope fet^ 
directly upon them the ap|)cariince of the vessels was as rep" 
resentetl in the pictnrc; if, however, the handle of the mirrorl 
were slightly rotated, so as to deflect the light, a dark > 
could be seen in some of the verisels, which were probably veins.,] 
By color alone, arteries could not bo distinguished from veins. 

" 2. The breadth of the retinal vessels. It was apparently 
about double what it ought to have been under normal cir- 
cumstances. This was not caused by distension and inurea.se 
in the vessel's calibre, but is to be esplaineil in this wayi J 
Wlien a bloodvessel of a living tissue is exaniineil with a mi-fl 
crosco(>e the blood-current is seen to consist of two portionaiM 
(a) a i>eripheral portion, consisting of transparent serum ; (b) ai 
axial jmrtion, containing the corpuscles. Now, under norm 
circumstances in ophllialmoscopic examinations, the ; 
current alone is easily seen, and what ap|>ears to be the 
breadth of a retinal vessel is really only the breadth of the 
axial current ; owing to the trausjwrenoy of the peri]>henil 
portion it can only he seen by a traineil eye, and even tliea^ 
only under favorable circnmstancis. If, however, the serum 
of the blmKl become sufficiently opaque it will be visibly 
and the retinal ves^ls will appear of full width, whid 
is al>out <hiuble the diameter of the axial current. Tbbt 
IB what liap[)cns when finely divided fut exists in sufBcieol 
amount in the serum as in this case of lipicmia. It must t 
remembcre<I that the abnormal apjiearanoes just described r 
quire for their production a suflicient amount of finely di^ 
vided fat. It is possible, as I have experienced in a case a 
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diabetes mellitus, for numerous oil-molecules to be visible 
under the microscope, and yet no appreciable change to occur 
in the gross appearances of the blood or in the fundus of the eye. 
** The only known condition with which intraocular lipseraia 
is liable to be confounded is that seen in the eyes of leuco- 
cytheemic patients ; for a discussion of the differential diagnosis 
I must refer to my paj>er in the Trans, Ainer, Ophth. Society 
for 1880. As in ophthalmoscopic examination the details of 
the background of the eye appear magnified, the details of the 
pi<:ture have been represented as magnified 11.25 times. It 
ought also to be stated that the patient from whom the picture 
was taken had very light hair, irides, etc. ; the fundus there- 
fore, under normal circumstances, would have been light in 
color, but not to the extent represented." 

Dr. Dickinson says also, that the ophthalmoscopic examina- 
tions of his diabetic cases by his colleagues, Messrs. Power 
and Brudenell Carter, mostly revealed dilatation of the retinal 
vessels. In one instance only was anseraia observed. Finally, 
atrophy and heemorrhagic and inflammatory affections of the 
retina have been observed. 

Among functional derangements of vision said to occur are 
amblyopia, presbyopia, and loss of accommodating power from 
defect of the ciliary muscle. Occasionally total blindness has 
occurred from atrophy of the retina.* 

Other derangements of the special senses said to attend dia- 
betes are impairment of hearing, roaring in the ears, and de- 
rangements of smell and taste. 

£oils and carbuncles in the skin are also of more or less 
frequent occurrence as consequences of the malnutrition grow- 
ing out of diabetes, although it is said that the former are oc- 
casionally the first symptoms recognized. The latter never 
occur early, but when present are frequently the immediate 
cause of death. 

Gangrene of various parts of the body is another of this 
class of symptoms. It is sometimes spontaneous, but more 
frequently is immediately caused by some trifling injury, which 

* Dufresne, De TAmblyopie Diab^tique, Gaz. Heb., November, 1861. 
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under oilier circiini^ lances wmiM be williotit result. It haa I 
been known to start from a blister. This fnode of origin I 
miikc8 it uiineees^ry to seek any iUrtlier immiKliiite cause such I 
as inflammation, degeneration, obliteration of arteries, etc.] 
Beginning most fre<inentlj' in those parts of the body nioafiJ 
remote from the c-entre of the drculation, as the toes, its pro^fl 
and appearanees are like th(«e of senile gangrene. 

A sjiangy state of the gums with recession and exeavation ■ 
are sometimes present, reuniting in extreme cas(94 in absorption I 
of the alveolar proee^ises ami falling out of the teeth. 

Albuminnria is a symjitom which sometimes attends the 
icihI stages of dialx'tcs. It is the result of tlie alterations . 
in the kidney already deseribcd {p. 255), as consequent ujion 
the long-continued hypcnemia. It is not usually large, but 
may be considerable. 

Ecscmn, with itching and burning of the labia and vicinity, 
is a symptom sometimes met in females, which is incident to 
the extrt'mely frequent micturition. In the male, the meatus 
urinarius is sometimes the scat of a similar irritation. 

Unilateral siceating has been observed. Senator refers to i 
three tuses, one by Koch and Nitzeuadel in a man of 30, where 
the left half of the face was involved ; oue by Kuclz in a man \ 
of 51, in which the lefl half of the face was affected, and a ( 
third by [heirame observer in a man of 46, in which. the right J 
half was involved. Some lesion of the sympathetic is believed j 
to lie at the bottom of this symptom. 

(Erlfiita, wliieli also sometimes ap))ears late in the di»-| 
ease, is not usually the result of the renal involvement. TbU I 
Bymptom, when coinctdcnt with the enormous diunsis, is s J 
truly remarkable one. It is usually explaine<l on the ground J 
of tlie profound anieuiic cuehexia which is always establishoda 
liefore it apjiears, but it ia difficult to conceive the transudatiomT 
of wat'T fnira so dense a fluid aa the blood under tJiesc eir" 
cumstaiK^es without some resistance to its onward movement^ 
Such resistance might be afforded by the viscidity of the sugt 
laden bl<KMl, On the oiher hand, we can conwive the ingt 
tion of lluid by reason of thirst to Ik; so large that the kidneys! 
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cannot, with siiCGcieDt rapidity, eliminate it; whepce a filtra- 
tion of it into the tiaeues. 

The term dUibetto coma has been applied to a form of coma 
which sometimes is the immediate cause of, or at least imme- 
diately precedes, death. The condition is one of suddenly or 
gradually supervening unconsciousness, with or without pre- 
vious irritability or uneasiness. Convulsions do not occur. 
In addition to coma there are frequent and feeMe pnlse, rapid 
and deep inspiration It has been variously ascribed to poison- 
ing by sugar, acetone, alcohol, or other unknown sultstances, 
and by Professor Sanders and D J Hamilton* to slow car- 
bonic acid poisoning due to fat embolism of the pulmonary 




a. SitppoHd fully emball [a iht 
gldbulei or Cut iHDong Ihe Ulood- 

vesaels, the result of lipiemia. In Dr. Starr's cai*e of diabetes, 
alluded to on p. 261, a careful study by Dr. J, H. C. Simes of 
sections of the lung, treated by perosmic acid, "demon- 
strated the fact that the pulmonary bloodvessels were octOuded 
by fat emboli," as shown in Fig. 36. Bnt as Dr. Starr cor- 
rectly says, the share of the embolism in producing the coma 

• Edinburgh Med. Journ., July, 1879. The conehiaions of iliese gcnlle- 
men were based upon the clinical hiiitories and the rwulia of the |HiHt-marteia 



and death of the patient is very uncertain, since on aecou 
of his (lebililiited condition a croupous pneumonia wfiicli s 
]>ervcned, altliough limited iu e.\tent, was quite sufficient to 
determine the fatal issue. 
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The Bhoil. — It has already been mentioned, thnt in diabetea I 
the blood becomes highly charged with sugar, and that acetone j 
and alcohol iire also found in it. Both of these latter are d&- | 
rived from the sugar. From the presence of the first, 
should naturally expect a viscidity and higher specific gravity j 
of the blood serum, which has lK?en found as high as 1033, \ 
the specific gravity of the normal serum being 1028. On the | 
other hand, (lie serum has been found thinner than normal, 
containing, according to different analyses, from 80.2 to 84.8 of .1 
water instead of the normal 78-79 per cent. From the fact that 1 
no sugar at all has been found in the blood in certain cases after 1 
death, it does not follow that sugar was not present befors 1 
dcuth, sin(% it very rapidly undergoes decomposition iu cada- 
veric blood. 

I have already mentioned that according to Griesinger the | 
red blood -corpuscles are diminished. This statement is sua- I 
tained by the study of the case of Dr. Starr, already alludedJ 
to, in whitih the corpuscles were carefully counted by Dr. F. 
P. Henry by means of a Gower's hemacytometer with the I 
following result, viz, : number of red corpuscles to cubic mil- I 
limeter, 4,205,000, the normal being at least 5,000,000 ; num. I 
lier of white corpuscles to cubic millimeter, 60,000, or 1 white I 
to 84 red cells, the normal being 1 while to 350 or 400 ml | 
cells. 



if wven] cnfen. For ihoc I muNt refer tbc render to theiP'fl 
oriKinal [>ii|ier in llie £dinbiir)th Medical Joiimiil. A summer}' of the dnM'l 
luDiling li> llieir hypollieiiu will )>e fuuiul in Or. SUrr's piipcr on Iiiiacmik,! 
And Fill EiiibolUin in Dinbelw Mellilns, publuheil in ibv New York Mol.j 
Becord, vul. xrii, Vm, p. 47U. 
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Very interesting, in connection with the pathology of dia- 
betes, is the presence of fat in the blood, producing the tech- 
nical lipcemia. This was observed by the earliest students of 
diabetes, and is attested by many analyses, as well as by the 
milky appearance of the serum, and the intraocular appear- 
ances described by Dr. Heyl. The analyses of Simon show 
from 2 to 2.4 per cent, instead of the normal 1.6 to 1.9 percent. 

The Urine. — The most noticeable peculiarity of diabetic 
urine, to the patient at least, is its enormous quantUyj which 
has been known to exceed 70 lbs. (31.78 kilograms) in 24 
hours, while apocryphal accounts of larger amounts are extant. 
Frank records 52 lbs. (23.6 kilograms). Bardsley* 36 pints 
(20.4 liters) and 32 pints (18.16 liters). Bence Jones found 
56 pints (31.78 liters), Sir Thomas Watson and Dr. Dickinson 
26 pints (14.77 liters), and Dr. Pavy 32 pints (18.16 liters). 
From 70 to 100 ounces (2100 to 3000 cubic centimeters) are 
common quantities. 

The quantity of urine passed may be put down as limited 
by the amount of fluid ingested. For while it is possible that 
the amount of urine secreted may exceed for a very short 
period that ingested, it is evident that this cannot continue for 
any length of time, and in point of fact it is found to be almost 
invariably a little less, the remainder being removed by the 
lungs, skin, and bowels. 

On the other hand, it was early observed by Cowley t (1778), 
that the quantity of water occasionally is not at all, or but 
slightly increased. To this condition Frank, J another old 
author, gave the name of diabetes decipiens. But all modern 
observers unite in saying that this phenomenon, though occa- 
sionally occurring, is but a temporary one. It may character- 
ize the beginning, or appear in the course of the disease. 

It is well known, also, that intercurrent disease, especially 

* Bardsley, article on Diabetes in the Cyclopicdia of Practical Medicine, 
Philadelphia, 1845, p. 607. 

t Cowley, Th., London Medical Journal, 1788. 

J Frank, J. P., De curandis horn, morbis epitome. Lib. v, De Profluviis, 
Pars, i, Manheimii, 1794. 
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fcbnie alTivlions, sometime diminish the qiiantin- of urine 
well u^ the amount of sugar excreted ; while the same dimii: 
tioii of urine aiid sugar aliio occosiooaJly occurs towards the 
fatal tcrminatioo of the disease. 

But the mo§t important change in the urine is the presence 
of gujar. Of this the <)uantity varies greatly in different 
QOf^a an<l at different times in the same case. Every case of 
trifling and temporary glycosuria ebould not however be 
considered a case of diabetes. The sugar should be eaaily 
recognizable by the ordinary tsis, and ^ould be oonstanl. 
From what may be indloitetl as " evident traces " the pro- 
portion of sugar may reach as much as \a \»t cent. The 
twenty-four hours' quantity varies ^milarlr. The uiuximum 
quantity secreted in this time appearri to be that re)M>rte<l by 
Dicktn»)n, wherein a man 25 years of age %-oideii 5t) ounces, 
or loUO gram.'i, in 24 hours. But the more usual quantity 
ia from 10 to 80 milligrams to the cubic ct^ntimeler, or 
from 20 to 25 grams in 24 houi^, according to the metric 
eystem ; tliis corresponds nearly to from 5 to 30 grains to the i 
fluid ounce of ilie English system, or from 300 to 3800 grains 
in the 24 hours. 

The eli'ix'l of intercurrent febrile disease in producing a 
diminution in the amount of sug;ar excreted has Iteen alluded 
to; also a similar decrease and even disappearance towards 
tlie fatal termination of a case. The possibility of this occur^ 
fence should be remembered, lest au illusory improvement 
thus produced be mistaken for an actual one. 

A diminution and even di^ppearance of sugar from the 
urine has been obrerved by Bouchardat, and more recently by 
Kuelz, in consequence of muscular exercise, while it isacarecly i 
oeccsiary t^i siy that acttldental as well as intendc«l changes in 
diet are followed by consequent variations^ So, too, urine 
passed after fasting, as on rising in the morning, contains gen- 
erally leas sugar than that passed atler a meal, and in testing 
urine whence sugar is disapj tearing, it is well to reniemlxr this 
circumstuuee also, as sugar may entirely have disapjKunxl from 
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a urine passed on rising, while it may be present in that passed 
after a meal. 

Consistently with this increased amount of solid matter in 
solution, the specific gravity of diabetic urine is, as a rule, high, 
1040 being very common, while Bouchardat found it as high 
as 1074 in one instance. The well-known disposition of dia- 
betic urine to become frothy on shaking, and to maintain this 
frothy condition, is a natural physical result of its increased 
density. The urine of lowest specific gravity in which I have 
found sugar easy of detection was 1018. Pavy, however, re- 
cords a specific gravity of saccharine urine as low as 1010, and 
Dickinson as low as 1008. Such low specific gravities may be 
due, as Senator suggests, to previous destruction of sugar by 
fermentation, as well as to low proportion of other normal in- 
gredients. 

Concurrent with the increase in quantity of urine is a pcUe- 
71688, which proceeds in extreme degrees to an almost absolute 
absence of color, so that the urine, at least in moderate bulk, 
is as colorless as spring- water. This clearness may be di- 
minished by exposure, and almost all dial)etic urine, sooner or 
later after exposure at a moderate temperature, becomes a little 
cloudy from the development of fungi coincident with fermen- 
tation. 

The odor of the urine is usually normal when first passed, 
but sooner or later, in consequence of fermentation setting up, 
it acquires an acetous odor. The latter change also increases 
the degree of the normal acid reaction, and maintains it much 
longer after exposure to the air than is the case with normal 
urine. This acetous odor is ascribed to acetone and alcohol. 
The urine may have a sweetish odor when passed, an odor 
which has been compared by one of my correspondents afflicted 
with the disease, a very intelligent physician, to "sweet brier." 

Along with the absence of color in diabetic urine, the absence 
of sediment is a conspicuous feature. This is not invariable, 
however, for a copious uric acid sediment is sometimes early 
present, and at others appears sooner or later coincidently with 
the increased acidity of the urine resulting from fermentation. 
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It 19 thought by some to be a favorable symptom. In the 
setliment may also be included the fungus known as pniiciiium 
glaueum, common to acid nrine, as wtll as the more character- 
istic yeast or sugar fungus, the loruia cererisla. This also 
sometimes appears as a vwtUtl on the surface of the urine. 

Of the norma' chemical constituents of tlie urine urea ie 
almost invariably increased. This ia contributed to by two 
causes, and possibly by a third. The first is the ingestion of 
large amounts of nitrc^noua food, whether to appease tlie 
appetite or by the physician's advice. Such ingestion is, of 
course, followed by an augmented excretion of urea. The 
second cause is the iooreaped dischai^ of water by the kid- 
neys, such increase always carrying out with it an intTeasod 
quantity of urea, washed out of the tissues, as it were, by the 
water passing through them. The lliird cause ie the decom- 
positiou of the tissues themselves. If this cause operates at 
all, it is only in the severest cases or in tlie last stages, where 
the strongest evidence in its favor is the irresistible wasting 
which characterizes these cases, in spite of the enormous food- 
consumption. In such event, the tissues would be split up 
into urea and sugar. Autt although emaciation may occur, 
because the albumen of the food ingested is not assimilated 
but passed directly through the economy, chiefly as urea, tlie 
comparative researches of Keich, Gaethgens, Peltenkofer, and 
Voit show that certain diabetics voided with the urine more 
nitrogen than corresponded with the nitn^n ingested.* If 
these researches are to be received, then must we admit tliat in 
certain very advanced cases the increased urea-excretion, aa well 
as sugar-eliminatiou, must be at the expense of the tissues. 

Whether the urea is derived from the tissues or the food 
ingested, it is not im[>ossibIe that the albumen is split up into 
urea and sugar as already suggested, For Dr. Hanghton lias 
shown that albumen, by the addition of small quantities of 
water, carbonic aeid,and oxygen, furnishes the elements to pro- 
duce glucose and urea in the proportion by weight of nearly 



" Senator, loc. c 



., p, 889. 
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five grains of glucose and one grain of urea. According to 
this theory, as Dr. Dickinson neatly puts it, "albumen is put 
into the mil), sugar and urea come out; and, like the flour and 
the bran, wax and wane together." According to this theory, 
such a splitting up takes place in health, but the sugar is not 
discharged in the urine as the urea is, because it is oxidized for 
the production of heat, or possibly converted into fat and 
stored up as such. And if the ratio of urea to sugar, as ascer- 
tained by actual analysis, be not very definite after allowing for 
the normal excretion of urea, it is questionable whether this 
fact should be admitted as an objection against the theory, for 
under any circumstances there must be a very great difference 
in the rate in which the two substances enter the blood, on 
account of the marked difference in their physical properties, 
as to osmosis, etc. 

As regards uric acid, some observations tend to show that it 
is slightly diminished in diabetic urine. From my own ob- 
servation I only know that, as a sediment, it is not infrequently 
present in diabetic urine. 

Of the other constituents of the urine sulphuric acid is sul)- 
ject to its normal variations ; chlorine, phosphoric acid, lime, 
and magnesia are said to be increased, phosphoric acid and lime 
especially so. Neubauer, Boecker, Benecke, Vogel, Gffithgens, 
and Dickinson are all agreed to this. While admitting that 
most of the phosphoric acid, that combined with the alkalies, is 
derived from the food. Dr. Dickinson is inclined to think that 
the smaller part, that combined with the earths, is specifi- 
cally increased by the disease. The phosphoric acid is derived 
from the disint^ration of nervous tissue, while the lime which 
does not exist in nervous tissue is dissolved out of the other 
tissues by the acid in its transit.* 

Of abnormal constituents, albumen is occasionally present. 
I have found it twice in seven cases. It is not generally large, 
but I believe that ordinarily it is the result of renal involve- 
ment, which is of the nature of congestive catarrhal nephritis. 



* Dickinson, op. citat., p. 124. 
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though mild in degree. Thus might be accounted for the I 
granular and hyaline casts I have fbund attending these small I 
albuminurias, symptoms which, under other uircumstancei, I 
would pohit to contracted kidney. Of course It is not impo»' J 
sible to have a contracted kiilney accompany diabetes, but I 
reasoning from the stat« of the circulation, epithelial changes J 
are what we would expect, and autopsies, so far as they reveal I 
organic changes, show tliem to be of the latter character. It I 
is scarcely necessary to say that the urine may become albu- | 
minous from any of the causes of albuminuria independent of I 
diabetes, as pus from pyelitis, cystitis, etc. 

Inosil or muscle-sugar occasionally replaces tlie grajte-sugar J 
in diabetes, but more frequently accompanies it, Gsllois* J 
found it in iive out of thirty-five diabetics. 

Finally alcohol and acetone have both Ijeen found in dis-! 
bctic urine, the former by Rujtstein and Kuek, and the latterl 
first by Fetters and afterwards by others. Acetone is believed! 
to be derived from the decomposition of the diacet'^ acid ofl 
diacetale of ethyl, also present ; alcohol partly from the samtti 
source and jtartly jrerhapa from the sugar. To acetone and 1 
alcohol is ascribed the vinous odor sometimes present in the | 
urine, more particularly some time after it has been passed, J 
though it may be immediiitcly after it, A very simple teat forfl 
acetone, di!««vered by C. Gerhardt, is a. solution of chloridef 
of iron, by which the urine is colorwl red. 

Of the other secretions the pernpiralion, when present, fre- I 
quently, although not invariably, contains sugar, sometimes a I 
notable amount, as much as G^ grains having lH>en extracted J 
by Flet<'lier from a piece of Hannel three inches s(|uare, which I 
had lain upon the skin 48 liours. The natii-a has rarely boea I 
found tn contain sugar inde|H.'ndenlIyof that which it acquires 1 
from the food. Whether the gii^nc juice ever contains it 
under similar conditions Is disputed, but it has been found in 
efiiisions and exudations, as might I>e expected. 



DIABETES MBLLITUS. 



273 



Duration, 

Acute diabetes may be said to be unknown, and although 
cases are related by Becquerel, Wallach, Senator, Dr. Bence 
Jones, Roberts, and Dickinson, in which death followe<l within 
a very short time after its detection, — periods ranging from six 
days to six weeks, — yet in no instance can it be averred that 
the disease was of as short duration as it seemed, while in sev- 
eral there was reason to believe that it has lasted longer. It 
may be said then that dial)etes mellitus is a disease almost 
invariably of long duration. A case of intermittent diabetes, 
under the successive observation of Dr. Prout and Dr. Bence 
Jones, lasted 16 years, and one was under similar observation 
of the last-named physician and Dr. Dickinson for 15 years. 
Lebert mentions a case which had lasted 18 years, the patient 
enjoying good health while on appropriate diet, but lapsing 
immediately to diabetism on an indiscriminate diet. The 
younger the age the shorter the duration and the more prompt- 
ly fatal the result, while after middle age under treatment the 
duration may be indefinite. 

The following table from Dr. Dickinson's work contains 
the duration of 100 cases collected by Griesinger, and along- 
side of it that of 25 which ended fatally at St. George's Hos- 
pital : 



DuraUon. 








Less than \ 


year, 




Between J and J year, 




i 




1 






1 




2 






2 




3 






3 




4 






4 




5 






5 




6 






6 




7 






7 




s 




Undeterniined 


t 





St. George's 


Collected by 


Hospital. 


Griesiiiger. 


1 


1 


2* 


2 


8 


13 


6 


39 


5 


20 


1 


7 





2 





1 





2 





1 


2 


12 



25 



100 



* In both these instances death occurred at six months. 
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From wliifh it may be concluded that diabetes rarely provn 
fatal in less Uian six inooths after Its acuession, wLile lew cs 
last more than four yeare. It must be remembered, howe%'t9rJ 
that thtse Htalistics are drawn from hospital cnfies, which beforfl 
admission were neces^rily nnder much more unfavorable con*' 
ditious than patients in private practice. Hence it is almost 1 
certain that the average duration of cases would considwably I 
exceed that deduced from this table, 

C'oiiipl!o(ilioii>i, 

The only complications of fref|uent occurrence in dial 
are the catarrhal pneumonias alreuily referred tu, whioh i 
ratlier to be considered a consequence. The same may be si 
of tlic IwtJs and furuncles with which the skin is sometimai 
infested, and the occasional renal catarrh. Jaundice so raetitnai 
occurs, and having presented ittielf twice in the history of i 
case under my observation, can hardly be coua!dere<l at 
although I am at a loss how to account for it. Senator say^ 
tbnt, when not an occidental complimtion due to a catarrh a 
the duwienum, it may result from compression of the biliai^ 
capillaries by the overloaded bloodvessels or enlarged g 
cells of tlie liver.* 

Diciffnoais, 

The difl^jnoeis of dialietes niellitiis is very easy after it i 
once sufipected. Unnatural thirst and copious diuresis should 
always i<n{^cst a chemical examination of the urine, but un- 
fortunately these symptoms are not always present, and it i 
only by adopting a careful habit of testing the urine tn t 
ca^K« of disease, the least doubtful in their nature, that s 
obscure cases are detected. And altliough there arc sources o 
error in testing for small quantities of sugar iu urine, whid 
are only overcome with considerable trouble, the quautities < 
sugar thus difficult of detection are not usually of clinical 8 
nificance. Almost any one of the tesls, therefore, whidi are 
found in the various manuals for the examination of urine, 
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applied with ordinary care, will respond to such quantities of 
sugar. Such response being obtained, it may be concluded 
without hesitation that diabetes is present. In my own hands, 
no test for qualitative purposes has proved more delicate than 
Trommer^s method of using the copper test.* Its ingredients 
are easily attainable, and there is no risk of error from changes 
to which Fehling's and Pavy's qualitative solutions are subject 
from age, while the latter are subject to the same sources of 
error, either from reduction by other substances than sugar, 
and to obscuration of the reduced oxide, which is occasionally 
held in partial solution by other constituents, as ammonia, 
creatin, etc. ; thus making it difiBcult to assert positively that 
a reduction has taken place. In the latter instance a greenish 
or brownish-yellow results according as the quantity of cop- 
per solution added is large or small. All practical difficulties 
are removed by filtering the urine through animal charcoal, 
which removes the substances which interfere with the test 
either by reducing the copper or keeping it in solution; and 
often diluting the urine with water will be sufficient to secure 
an unmistakable reaction. 

My method of using Trommer's test is as follows : 
1. A drop or two of a (preferably weak — say 1 to 30) solu- 
tion of cupric sulphate is added to the suspected urine, and 
then liquor potasste or sodas equal to half the total volume. 
On first adding the alkali there is immediately liberated, in 
addition to the eafthy phosphates, a blue precipitate of hy- 
drated cupric protoxide, whlchy if sugar is present, is redissolved 
on adding mare alkali, producing a clear blue transparent 
liquid. If, on the other hand, no sugar is present, the fluid 



* A reviewer of the second edition of my little book on the Examination 
of Urine, in the Medical Times and Gazette (London), was pleased to 
characterize my fondness for this test as old-fashioned. I do not think this 
view will be sustained by those who are in the habit of making very many 
qualitative testings of urine, using both Trommer's test and the quantitative 
solutions of Fehling, and I am glad to be able to quote the very explicit 
language of Senator, who says (article Diabetes, Ziemssen's Cyclopnxlia of 
Medicine, vol. xvi, p. 963) : " Trommer's test deserves to be ranked foremost 
on account of its certainty and ready applicability." 
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will not be thus blue after the addition of tlie cnpjicr and \ 
alkali, but exhibit ralher a turliid greenish hue. Thi^, how- 
ever, is nut alone relied upon, but tlie mixture is henkdjtui (9. 1 
boillfiff, and if sugar is present, a copious yellow precipiiiitc o 
kffdralcd inipric suboxide takes place. This subse<]uently losesf 
its water and becomes the red euboxitle which falls to the bot-^ 
torn or sides of the test-tube, to which tt often closely adherea.1 
Occasionally the precipitate of earthy phosphates is so copioua-l 
as decidedly to olxsenre tlie reaction. In this event they may f 
be removed by filtration after adding the alkali and ftlighUy I 
warming the mixture, before adding the copper and further ] 
heating. 

2. A second similarly prepared mixture of these ingredients 
should be made and set aside for from I to '2i hours without j 
the addition of heat. If sugar is present a similar preeipitata I 
of suboxide of copper will take place. This repetition of the j 
test is very important, since, according to Neubauer, the other ( 
organic substances which reduce tlie salts of copiwr do so only I 
arter long boiling. Hence also j^^ro/oH^fcfioi/i'njf should always | 
be avoiiled. 

When Fehling's or Pavy's solutions are used, the following I 
method should well l>e found delicate: 

A small quantity should be placed in a test-tube, diluted J 
M-ilh about five times its bulk of water, and boiled alone for ■ 
few seconds. If the solution remains clear on thus tioiliug,.! 
add immediately the suspected urine drop by drop. If su^rl 
is present in any quantity, the first few droi>s will usually 1 
cause the yellow pretupitate, but if the reaction docs not o 
the dropping may be continued until an equal volume of tliflJ 
urine has been added, when the mixture is again boiled.* I^ 
no precipitate occurs, sugar is absent. These tefits are undoubt- 
edly the most brilliant. 

* Om c>r the soiin-es or error in this moHe of leedng in the prolongedl 
boilJn|{ whicb a epedmen is nlmost Biire to receive. A tew Hmgw of a ' 
ure willed [ulhe tent fluid, the njixtiire i» tlien 1»iled,s few mom dn^aMl 
odited, the mixture is ngoio iiolled. Bud thus a. rtiimtanl Imiling in kefjt u 
il Giiullj' a reduction lakee plftce, nliich maj bt fnim prulongtd botlii^V 
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If a precipitate occurs on boiling the test fluid alone, a new 
supply may be obtained, or a little more soda or potash may 
be added, the fluid filtered, and it is again ready for use. The 
precipitate referred to is a suboxide of copper, the result of a 
spontaneous reduction of the protoxide which sometimes occurs 
when Fehling's or Pavy's solutions are kept for some time. 
Boiling causes its precipitation, and hence the necessity of 
boiling a solution which has been kept for any length of time, 
before adding the suspected fluid. All possibility of such 
source of error may be avoided by keeping the solution of 
copper separate from that of the jwtash and potassic tartrate, 
and mixing them at the moment they are required for use. 

In doubtful cases, also, urine passed two or three hours after 
a meal should be tested, as well as that ))assed fasting, for the 
former will often contain sugar when the latter does not. 

In judging of the progress of a case of diabetes under treat- 
ment, it is not sufficient to test the urine qualitatively, but a 
quantitative determination of sugar must be made. This may 
be done by the volumetric processes described in the manuals 
for the examination of urine, but the simplest method is the 
fermentation method of Dr. Roberts. In this the specific 
gravity of fhe urine is taken before and after fermentation, 
and the difference in the s[>ecific gravity indicates the number 
of grains of sugar in each fluid ounce of urine. Then sup- 
pose the specific gravity before fermentation to be 1045, and 
after fermentation 1035, the quantity of sugar per fluid ounce 
is 10 grains. 

Profpiosis, 

The prognosis of diabetes is generally considered unfavora- 
ble, but depends very much uj)on the age at which the disease 
makes its appearance, the time which has been allowed to 
elapse before treatment is instituted, and the treatment itself. 
Once thoroughly established early in life,, or before 25 years of 
age, recovery would seem to be impossible, while even at this 
age, if treatment is instituted sufficiently early, much may be 
done to avert the end. Diabetes is a disease in which the ex- 
pectant plan of treatment is disa.strous. It is a disease which 



never gets well of itself, ami always gets worse if not proiwrly 
treated. 

When the dLwasa appears after middle life, is early recog- 
nized and prompt!)' treated, it is ordinarily easily controlled ; 
and although it is almost never safe to declare a case of dinr \ 
bcCca absolutely cured, it docs occasionally happen that reo 
ery is so complete that the patient may be left to his own mode | 
of living. As a rule, however, even cases which have appar- I 
ently recovered have to keep a watch upon their diet, and I 
should at intervals have their urine examined with a view to \ 
sounding, as it were, their condition. 

When diabetes depends upon recognized nervous ledons the J 
prt^DOsis is altogether that of the lesion itself. 

The cause of death is very frequently some intercurrent or I 
Gonsetiucnt disease, as consumption. The extreme debility | 
which ensues sooner or later is of such a character tliat there j 
is no power of resistance, and a disease which would ordinarily J 
be trilling, becomes, on this account, often a fatal one. 



I 

I 



Treaiment of Diabetes Mellitiis. 

1 have already said that diabetes is a discasi^ in which the 
ex|>eclant plan of treatment is disastrous, that it never gets ■ 
well of itself, and that when left alone it almost invariably^ I 
gets worse. The importance of a prompt and correct treat- T 
ment is therefore evident. 

From the discussion of the pathogeny of the disease it is I 
also plain thiit at least an abatement of the most important 
symptom, glycosuria, may bo expected by regulating die dicL 
Experience Justifies such expet^tution, iind it so happens tbat 1 
the abatement of this symptom Is almost invariably followed ; 
by an aliatement of all. The treatment, therefore, naturally J 
divides itself into diddle and liygKntc and mfiUcinat. 



I. Dieidic atu} Xlygienic Tieaiment. 

By far the most important line of treatment, without wbidi I 

indeed no sufficient results have ever been attained, Is the die- * 
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tetic. This consists essentially in the elimination from the 
food of the patient of such articles as are readily convertible 
into sugar. It is generally acknowledged that in the early 
stage of the disease all the sugar which appears in the urine is 
derived in some way, whether directly or indirectly, from the 
saccharine and amylaceous alimentary principles; that the 
liver has lost its power to assimilate these, and they pass di- 
rectly through the latter organ unconverted. Hence, if these 
be excluded from the diet and their place supplied by other 
assimilable articles, the symptom disappears, and the disap- 
pearance of this symptom seems to be, for the time being at 
least, the cure of the disease. For with it disappear also the 
frequent micturition, thirst, dryness, etc. 

If it were necessary to select a diet absolutely free from 
sugar and starch it would indeed be restricted, as there are 
c6mparatively few articles of food thus constituted. Such are, 
however, meats of every kind, fresh or salted, including tripe, 
tongue, ham, bacon, and sausage; soups made from meat 
without flour ; game, poultry, fish, oysters, lobsters, crabs, eggs, 
in every shape ; butter and new cheese, oils and fats. Hap- 
pily, however, it is not necessary to use articles absolutely free 
from the two baneful principles, and in this manner quite a 
variety of palatable articles may be added to the dietary. 
Among these are cream, curds, milk and buttermilk, all green 
vegetables, including spinach, endive, the green leaves of let- 
tuce, dandelion, cabbage, coleslaw, brussels sprouts, cauliflower, 
brocxx)li, string beans, watercress, celery tops, asparagus tops, 
turnip tops, young onions, cucumbers, pickles, and olives. To 
these may be added unsweetened jellies (preparations of gela- 
tin), and especially a variety of nuts, including almonds, wal- 
nuts, butternuts, filberts, pecan nuts, Brazil nuts, but not 
chestnuts; also, all acid fruits, as apples, oranges, lemons, 
strawberries, etc. Tea and coffee, with cream and without 
sugar, cocoa-nibs, but not chocolate, are permitted; also, all 
wines which contain little or no sugar, including claret. Bur- 
gundy, Rhine, and still Moselle wines, together with very dry 
sherry, unsweetened brandy, and whiskey; and gin when re- 
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quired. The carbonated waters, natunil nr nrtifioial {tlie s 
culled sod !i- water of the sLoih), are pre-emiuently suitable. 

Water is to be allowed ad lihittim. for water is the medium 
by wliicli tlie sugar is carried out of the blood and tissues. Its 
supply should therefore be lilwRil, and with the diminished 
Bugnr-formation comes diminished thirst. 

Beer, ale, (jorter, cider, and the fermented liquors generally, j 
are not allowable because of the sugar they contain. They are I 
less objwtionable when fermentation is carried to a high degree, 
resulting in a more complete destruction of the fiugar. Thta 
is the case with certain bottled lager beers and English ales. 

It is not simply on account of the small quantity of sugar ' 
and starch contained in them which renders the vegetable sub- 
stances named admissible, for many of them contain a good 
deal of sugar; but these sugars, unlike grape-sugar, are aasimi- 
lable. Such are pre-eminently mnnnite, the sugiir of manna, 
lactin or sugar of milk, Itevulose or fruit-sugar, and probably, 
also, inosit or the sugar of mu.scle and the sugar of honey. 
Such is atwj inufin, a liydrocurbon and starchy principle found 
in the inula hcfenium or elecampane, but esi)ecially in Iceland 
moss, Henci-, too, the impunity with which milk can often be 
taken by dJal>ctiis, although it contains from three to six per i 
cent, of lactin. On this account, too, mannite may l)e used for ' 
sweetening tea and cnfTee where this additinu is iiidi.speuaable I 
to the patient. Glycerin is also sometimes used for the same 
purjKise, ('. e., m a substitute for sugar, but although Icaa objec- 
tionable than sugar, it is not only theoretically uiiisui table, but 
experience ha** shown it to be so; for glycerin is probably 
converted into glycogen or sugar in the liver, nearly two mol^ 
cules of glycerin (CjII^O,) being n-quired to furnish one of 
sugar (C,Hi,Og|, or glyw^n {C,H„Oj), Further, under the 
careful ol»servation of Dr. I'avy,* it was noted that under the 
use of glycerin the urine increas&l from 3 and 3J pints to be- 
tween 5 and 6 pints, and the sugar from 1100 grains to 3000 
grains pfi- diem m the course of three days. Its withdrawal 
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was followed by a prompt fall in both the urine and sugar, a 
return to it by a second increase, and subsequent withdrawal 
by another decline. With the increase in the quantity of 
urine and sugar, came an increase in the thirst and discomfort ; 
so that it would seem conclusive that the tendency, at least, of 
glycerin is to aggravate the symptoms, and its use, therefore, 
oontraindicated. Mannite is therefore much to be preferred to 
glycerin, either for sweetening or to substitute the part of sugar 
in force-production. 

It will be noted that not only all saccharine substances of 
animal or vegetable origin, and all vegetables largely com[)osed 
of starch, as potatoes, rice, and corn, are omitted from the 
category of admissible articles, but that bread, and all prepa- 
rations made of wheat, rye, rice, or corn-flour, are conspicuous 
by their absence. This is found to be a very important omis- 
sion from the dietary of most persons, and very numerous 
have been the attempts to devise substitutes for it, with vary- 
ing success. 

Perhaps the best substitute for ordinary wheat-flour is the 
gluten-Jiour. It was suggested in 1841 by Bouchardat, and is 
made by washing the ordinary wheat-flour to free it from 
starch. Although this is not completely accomplished, a quite 
pure article of gluten may be obtained, containing, it is said, 
but one per cent, of starch, and some starch is necessary, if it 
is desired to make it into dough. It is perhaps best used in 
the shape of a mush or porridge, but it can be made into al- 
most any of the various forms of bread and biscuit into which 
flour is made, and the ingenuity of bakers has been exercised 
in many ways to devise a palatable article. It is more nutri- 
tious than the bran-flour. As heretofore made, the salts have 
also been washed out by the process employed, but it is now 
made in such way as to retain the salts.* It is less irritating 

* The Health Food Company, of 74 Fourth Avenue, New York, make a 
gluten of this kind by first removing the five bran coats, pulverizing the 
cleaned l^erry by the ** cold-blast process," stirring the powder into ice water, 
precipitating the gluten, cellulose, and mineral matters, siphoning off the 
water, holding in suspension the starch, and drying out the precipitate. 



to tbe bowels than the bran, and where this property, so oflen 
desirable, is object iuiiable it la more suitable than the latter. 

Senator gives another method of getting rid of the standi) and 
sugar in bread as tried by Vogel at the suggestion of Liebig. 
It consists in converting the starch into sngar by tbe action of 
diastase, and dissolving out the sugar thus produced. It is 
done by treating thin slices of bread with an infusion of malt. 
The bread is then washed, dried, and slightly toasted. 

Another of these substitutes is the bran-four deprived of 
itK starch by washing. The bran itself ia not wholly innutri- 
tions, containing, according to Parkes,* sometimes as much as 
15 percent, of nitrogenous matter, 3,5 per cent, of fwts, and 
5.7 per cent, of salts, although, in consetinenco of its indigesti- 
ble character, it la probably not much availed of in nutrition. 
Moreover the salts arc washed out in removing the starch 
which is mixed with it. But it is especially valuable in con- 
tributing a d^irable bulk to the foot! of which it forms a part, 
and by its slightly irritant properties aids in maintaining a 
proper action of the bowels. These properties may be dimin- 
ished, and the bran made much more suitable for Its purposes 
by being very finely comminuted. It may be made by the 
ingenious cook into a variety uf more or less palatable i»ke». 
But sometimes, even when most carefully pre|Kired, it is too 
irritant to be borne. Dr. Prout very early recommended, as a 
substitute for bread, a eomoouod of bran, milk and eggs, which 
he declare<l not un palatable.'!' 

A purified glulen niiule by ilieiii is (le|>rivi!<l of Ihe celliilcise wulls of the 
cells in wliicli tlie ^liilen-granulis arc lictd. 

Thev aUo ruroisli clirectiniu for malcing gliil«n breiul nnd ghiCiMi cttkM , 
uf TarioDS kindi, as well as the gluten porridge, which is ninde liy ilirring 
tlie gluten into boiling viiter until thick enough, nnd then keeplns ap the 
boiling pnxeflHroT fifteen miniiles. A little wit ami butler eltc ulded at the 
close, hi improve llie fluvor, and it niny lie eatpn with milk iir creani. 

* Purkes, Practical H.Tgiene, 6lh ed., Pblliidelphia, 1878, p. 222. 

+ A very carefully prepared bran-Ztnur, as well as a vh^ii-jitulim Jlanr, it 
made bv John W. Sheddcn, phnrmncisl, corner Broiulway and Tliirt^-fbarlli 
Street, New York city. 

Tlie fnllowiug are Dr. Cnmplin's directions for mnkitig biscuit of liiu bnn- 
Hour : To one«|uarler of a jionnd uf fluiir add tliree or four fresh eggs, oi 
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Id cases which do not require an extreme regulation of diet, 
I an! in the habit of recommending the ordinary "bran 
bread " of the bakers, which is really bread made of unbolted 
flour, and contains the starch along with the gluten and bran ; 
but the former is in much smaller proportion than in the bolted 
flour, and I note from its use an immecliate diminution in the 
quantity of sugar excreted as compared with that under the 
use of the ordinary bread. From what I can learn of it, I 
have no doubt the "cold-blast whole wheal-flour would be 
better."* 

Still another substitute for wheaten bread is the almond 
food suggested by Dr. Pavy. The almond is composed of 
54 per cent, of oil, 24 per cent of nitrogenized matter known 
as emulsin, 6 per cent, of sugar, 3 per cent, of gum and no 
starch. Chemically speaking, it is therefore admirably adapted 
for diabetic food, and when the sugar and gum are extracted 
leaves nothing to be desire<l. The sugar and gum are removed 
by treating the powdered almonds with boiling water slightly 
acidulated with tartaric acid, or soaking the almonds in a 
boiling acidulated liquid, which may form part of the process 
for blanching. The boiling and acid fluid are necessary in order 
to precipitate the emulsin^ which would otherwise emulsify the 
oil of the almond. I have had no experience with the almond 
food. Dr. Pavy speaks very highly of biscuits made of almond- 
flour and eggs, which, he says, go very well with a little sherry 
or other wine. He admits that they are found too rich by 

and a h&lf ounces of butter, and half a pint of milk ; mix the eggs with a 
little of the milk, and warm the butter with the other portion, then stir the 
whole together well ; add a little nutmeg or ginger or other agreeable fla- 
voring, and bake in small forms or pattipans. The cake when baked should 
be about the thickness of an ordinary captain's biscuit. The pans must be 
well buttered. Bake in rather a quick oven for half an hour. 

These cakes or biscuits may be eaten by the diabetic with meat or cheese 
for breakfast, dinner, or supper ; at tea they re<iuire rather a free allowance 
of butter, or they may be eaten with curd or any of the soft cheese. 

* This is another product of the Health Food Company, which contains 
the nutritious but not the iimutritious portions of the bran. It is made by pul- 
verizing the carefully cleaned wheat by a compressed cold-air blast, which 
strikes the wheat and dashes it to atoms. 




some for onlin.iry '«n^ii motion. A pliysicinri, liiiiiself a ilia 
betie, with whom I am in corre^ponthnce, says ho ate Ihem 1 
but onoc and found them moat unpalatable. He niay, liow-r 
ever, have hit upon a spoiled or imperfect article.* 

Biscuits matie of inalln, the starchy principle already re-1 
ferral to on page 280, were anggested by Kuelz.f Lichenia, i 
or mosa-etarvh, abundant in Iceland nios^, is a variety of inulia I 
and would be the material used for the purpose. Being veiy J 
cheap it would be suitable on this aecouut. Though a starch, I 
it is, awarding to Kuelz, one of the as.similable starches already I 
alluded to, of which email quantities, at least, do not iacreasc I 
the excretion of fugar. The biscuits arc made with the addi- 
tion of milk, e^t), and salt. 

Under the head of dietetic treatment belongs the akim-milk J 
treatment, of which Dr. A. Scott Dunkin ia the chief exponent 1 
and advocate. This treatment is bn.'<e<l upon the view that ( 
lactose or sugar of milk is a material assimilable in diabetes, j 
"and does not in the slightest degree contribute to the formation j 
of sugar;" that in this respect it is eveu superior to casein, [ 
which, however, resists the sugar-forming process of the malady I 
" to a degree immeasurably greater than any other albuminous ] 
alimentary substance, so that in all but the most severe and [ 
advanced or complicated cases it is complete."! With regard ' 
to casein, an albuminous substance, I presume no one will I 
dispute, in general, the view taken by Dr. Donkin, although ' 
all may not agree with him in assigning to it the highest jkisi- i 

* Seegen rcix>iDmcnds an nlmond food ninde as follona: Beat a iguar- 
ler of n piiund of blanch e<l aircel almoudii in > stoae morlur Tor ^iit I 
thnc-qiinrteni nf an liuiir, as fine as pu^ible; put ihc flour Ihiu jirt 
iluced inu) s linen bog, niiich 'm tlica immersed for an hour and a qanr- I 
terin boiling vtater, avidnluled with a lew drops of vinej.ir. The i 
ii then thiiruiiKhl]' mixed wilh three (iiinMs nf butter un<l two tgga; tba I 
jo\kt a( three eggM iind a little nult are added, and the whole in 
stirred briskly fur a bug lime. A fine fniih i» to be made by b«it|iii); tke I 
white of the threv eggv, and added. The whole paste is now put into a form [ 
sniearetl witli luelled butler and bakat by a gentle Are. 

t Knelt, Bieiriige nur Path, und Therupie dea Diabetes MeUilus, Uu> \ 
burg, 1874, ltd. i.d. 145. 

I DiHikiii, Diabfie* and Food, Now York, 1875, p. 132, 
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tion in this respect. But as to lactose, the most prominent 
Engh'sh physicians, among wliom may be named Drs. Pavy, 
Roberts, and Dickinson, seem to be with singular unanimity 
opposed to him, while in their criticisms a tone of bitterness 
is not altogether wanting. In addition, however, to the results 
of his own observations,* Dr. Donkin is sustained in his 
views as to the assimilability of lactin by the modern German 
physicians and physiological chemists. It will be remembered 
that mannite, inulin, and Isevulose are placed in the same 
category of assimilable carbohydrates by Kuelz. There is, 
further, considerable clinical testimony in favor of this treat- 
ment from others than Dr. Donkin who have tried it, and 
although I have as yet had insufficient personal experience 
with a pure skim-milk treatment as directed by Dr. Donkin, 
I know of at least one case in which the patient, a very intel- 
ligent physician, declares himself cured by a rigid adherence 
to it, and should opportunity present, where the ordinary 
dietetic measures failed to be followed by sufficient results, 
I would try it with no little hope of success. The instances 
in which I have tried it were hospital cases, where I met the 
usual difficulty, an unwillingness on the part of patients to 
submit to it; and in private practice I have up to the present 
time been satisfied with the results of the ordinary dietetic 
plan. 

In what may be regarded with our present knowledge of 
the subject, and without pretension to too precise accuracy, a« 
the first stage of diabetes, the dietetic measures above indicated 
are usually followed by the most prompt and decided results, 
occasionally by the permanent removal of all symptoms, at 
others by a continued absence of them so long as a watchful- 
ness over diet is maintained. In a more advanced stage of the 
disease, in which a more rapid emaciation and loss of strength 
show themselves, such a regimen is followed by a decided dimi- 

* For an account of Dr. Donkin's experiments the reader is referreil to 
Dr. Donkin's communications to the London Lancet from 1868 to 1875; to 
his work on The Skim-milk Treatment of Diabetes, London, 1871, and 
the Transactions of the Clinical Society of I-ondon, vol. vii, 1874. 
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nution in the (luantily of sugar excreted, but it fails to disajv ] 
]>ear attogetlier, atid a more rigid climinatiou of am'harineaud I 
amylawoiis articles must be attempted. Although it is com- | 
monly believed that sooner or later even the albuminous prin- 
ciples of food fail to lje assimilated but largely reappear as 
sugar in the urine, Senator calls attention to the fact "that 1 
the formation of sugar or glycogen out of pure albumea J 
{fihrin, white of e^s) has not thus far been proved, but ial 
yet quite doubtful, and that still less has any diabetic been ol^J 
served to pass sugar while using a diet abaolatehj free frorof 
eugnr and the elements which form sugar or glycogen ; that ial 
to say, a diet consisting only of albumen, the necessary nalts, I 
extractive mattera and drink."* 

The imiiortance of this statement will be further appreciated I 
when it is remembered that even a so-called exclusively i 
diet does not consist of ulbnmen alone, but contains also j 
glycogen, as well as undoubted glycogen producers and hydro- J 
carbons in the shape of gelatin, glycerin (in the fat), and inosit, ] 
It will be ronicmljcred that the esiwrinients of Salomon f^ to J 
show that glycogen api>ears in the livers of animals fed on fats] 
alone, the glycerin therein contained l>eing proiiably its imme- 
diate source, and that Dr. Ronkin's oliservations go to showl 
that in aggravated caists of diabetes the ingestion of fat is fol- f 
lowed by increaj^ed elimination of sugar; so that it is prolyl 
ably impossible to secure a thoroughly non-glycogenic diet^ f 
and it is questionable whether, even if it were ]>ossible, othcrl 
urgent needs of the ei-onomy would be sufficiently supplied by J 
it. On the other hand, it is evident that further obscrvatioa ] 
and experiment are still neeee^aiy on the matter of diet ia I 
diabetes, and that valuable additions to our knowledge may be I 
expected therefrom. 



* Senator, loc. cital.. p. S5Q. On pnge 95T, however, Senator, admits that 1 
one albuminoid Bulwlnni'i-, t/rliUin, hnx been proved a jiruducer iiff^ljcotjeDf J 
Mill tliat even tlie clicniicnl girodiicliim of mwhnrine nmtlvn oiilBideoTlbe J 
bud/ ha* been achieved wiili it, thonicli with it tlone, siii] not wiili Ii 
albiirainaleB. 
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In conclusion, the following summary of articles admissi- 
ble for diabetics will be found convenient for reference : 

Food and Drink, 

Shell-JUh, — Oysters and clams, raw or cooked, in any way, 
without the addition of flour. 

Fish of all kinds, fresh or salted, including lobsters, crabs, 
sardines, and other fish in oil. 

Meats of every variety except livers, including beef, mut- 
ton, chipped dried beef, tripe, ham, tongue, bacon, and sau- 
sages. Also poultry and game of all kinds, with which, how- 
ever, sweetened jellies and sauces should not be used. 

Soups. — All made without flour, rice, vermicelli, or other 
starchy substances or without the vegetables named below as 
inadmissible. Animal soups not thickened, beef tea and 
broths. 

Vegetables, — Cabbage, cauliflower, brussels sprouts, broccoli, 
green string-beans, the green ends of asparagus, spinach, dan- 
delion, mushrooms, lettuce, endive, coleslaw, olives, cucumber 
fresh or pickled, radishes, young onions, watercresses, mustard 
and cress, turnip tops, celery tops, or any other green vege- 
tables. 

Vegetables to be especially Avoided, — Potatoes, white and 
sweet, rice, beets, carrots, turni|)s, parsnips, peas, and beans ; all 
vegetables containing starch or sugar in any quantity. 

Bread and cakes made of gluten, bran, or almond flour, or 
inulin, with or without eggs and butter. Griddle-cakes, pan- 
cakes, biscuit, porridges, etc., made of these flours. No pastry 
permitted unless made of the admitted flours and without 
sugar. 

Eggs in* any quantity and prepared in all possible ways, 
without sugar or ordinary flours. 

Nuts, — All except chestnuts, including almonds, walnuts, 
Brazil nuts, hazelnuts, filberts, pecan nuts, butternuts, cocoa- 
nuts. 

Condiments, — Salt, vinegar, and pepper in moderate quan- 
tity. 
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Jelliea, — None except those un!>weetene<l. Tliey may ba J 
made nf coif's foot or gelatin, ami flavored with wine. 

Drinks, — Coffee, tea, and cocoa-nibs witli milk or cream, bat | 
witlioiit sugar. Also mitk, cream, soda (carlwnated) water, 
and all mineral waters freely; acid wines, including claret, i 
Rfiinc, and still Moselle wines, very dry sherry. Unsweet- 
ened hrandy, whiskey, and gin. No malt liquors except those , 
ales and beers which have lx.-eii long bottled and in which the 
sugar lias all been oonvcrlctl into carbonic acid and alcohol. 



II. Hygienic Treatment. 

Next in importance to the dieletic is the hygienic treatment 
of dialwtes. Thia consists in providing perfect ventilation, J 
bathing, and attention to the skin, together with muscnlar ex- 
ercise. 

Thediabeticshouldbreathethefreshestandpurestair. While I 
the rases are not numerous in wliieh embarrassed respiration I 
results in glycosuria, there are undoubted inst;inocs in which this I 
has occurreil, as in croup and whooping-cough ; and it is well I 
known that asphyxiateil lower animals are apt to have glyco- I 
suria. And although the glycosuria thus resulting is probably I 
reflex, it can hardly be exi)ecled that the diabetic should improve J 
under unfavorable respiratory conditions. He should not, , 
therefore, live, work, or sleep in a confined atmosphere, bat j 
secure the most jierfect ventilation, siH?nding much of hts time 1 
out of dooi-s, and sleeping in large, well-ventilateil chambera, ] 
with windows oi>en, etc. Es|)eeially should he avoiil expisure j 
to irrespirable gases. Attenliontollieskin,orskin-ctitture(Haut ] 
cultur), as it is termed by the Germans, is mos^ important to I 
the diabetic. He should bathe at least twice a week in ttpid oc j 
hot water, on going to bed in winter, and on rising, or both on J 
rising and retiring, in summer. Heshould groom hisskin tlior- j 
oughly diiily, either after the b;ith or independent of it on the 
days on which he docs not bathe. A tablespoonful or two of 
sodium carbonate to an ordinary bath is a suitable addition to j 
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the latter, softening the skin and facilitating its action by re- 
moving the eflFete epithelium. 

Attention to other secretions, particularly the bowels, is of 
the greatest importance to the diabetic. It is probably partly 
on account of their action in this respect that the alkaline and 
alkaline saline aperient waters, as those of Vichy and Carlsbad^ 
are of so much advantage. To those who visit these springs, a 
part of the advantage resulting therefrom is ascribable to the 
other favorable hygienic influences, such as rest, fresh air, and 
exercise, by which they are surrounded. Independently of 
these influences, however, I think there is reason to believe 
that the waters of Carlsbad and Vichy are of service to diabetics. 
And where their cost is not a consideration, from half a pint 
to a pint of Vichy and half as much Carlsbad, early in the 
morning, may be taken by the patient as an adjuvant in the 
treatment. The Vichy is a more alkaline water, containing 
35 grains of carbonates to a pint, while Carlsbad contains but 
11, but contains twice the proportion of chlorides, 8 grains to 
a pint, and nearly ten times as much sodium sulphate, or 19 
grains to the pint ; hence its more purgative quality. Since 
Carlsbad has the highest reputation it is more likely that it is 
through the action of the sulphates and chlorides on the liver 
rather than that of the alkalies they contain, that these waters 
are eflBcient. This is the more likely, as other alkaline waters 
nearly as rich as those of Vichy, and richer than Carlsbad in 
sodium carbonate, but without sulphate of sodium, are without 
reputation. The alkalies may, however, increase the effect, 
and are especially of service where there is acidity. 

The only American waters known tome which approach these 
very closely as to both chlorides and sulphates, are those of Crab 
Orchard Springs in Kentucky, of which Sowder's Spring con- 
tains 25 grains of sulphate of sodium and magnesium, and 7 
grains of sodium chloride to the pint, yet I am not aware that 
tliese waters have any reputation in diabetes. Other springs 
which approach them in the proportion of sulphates of sodium 
and magnesium are the Estill Springs and Harnxlsburg Springs 

in Kentucky, and the Bedford Springs in Pennsylvania. The 

19 
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latter waters contain a little iron, which may be of n<lvaDtag« 
The celebrated Saratoga Springs, in this country, have an i 
douhtcd action on the liver, proliably lliroiti|;h the chloridee 
they contain, which arc in very large proportion, rcacliing i 
the Geyser Spring 70 grains to the pint, and in the Empire 
and Hathorn 63 grains to tlie pint. Tlier contain no 8 
phates, according to Professor Chandler's analyses, hut the a 
bonates are in considerable proportion, though mnch less thai 
in the Vichy waters. In the absence of the Carlsbad am 
Vichy waters, I would use the pnrgative Saratf^ waters 
especially the Hathorn.* 

Muscular exercise should be taken daily by the diabetic,] 
both by walking and gymnastics. It is Hkety Ihni glycogen Is I 
consumed to a degree in the muscles during their action, and j 
that in diabetes there is an undue accumulation of sugnr inf 
the muscles is quite certain. The sense of muscular weuriaea^ 
so characteristic of diabetes is ascribed by some to this acca«J 
mulation of sugar in the muscles. Br. William Kiehnrdsou,'f 
of Ijondon, illustrates by his own case and that of others undcej 
his care, the undoubted benefit of exercise, it shonid lie s 
tained regularly day by day, even in wet weather, care being 
taken to keep tlie feet dry, while it should never be carried U 
real fatigue. Dr. K. relales of himself, that at one time 1 
had so little muscular power that he could not walk 100 yanls I 
without great fatigue, falling two or three times, aTid requiring J 
always the greatest vigilance to prevent falling. He Ix^u to J 
take exercise regularly two or three times u day, wet or fine. J 



" Some of llic American wntem wluoh nre most VDitntnl ami advcrliaed I 
m useful in Hiabetcs eonlain a fliirprinlngly email qiiftnLity of dttier Mil- f 
pliBtm or vliluridex, inile^d of ixiy of ibe ingredienu which k" 'o n)«ke m.^ 
mineral wnter. Tliiia Beihewla water containB 1.7 grain carbniinte of u 
diuDi and inngneniiim to the pint, .14 grain of cliloriJe of Bodium, and I.l 
gmiii of Hulphutes of Hodiiim and potassium togellier, tn tlic pint. CljrHul^ 
wnt^r itbout tile- uimo. The same mnj be snid of the Pulnml and C 
watera. It is powiihle, however, (hat hy drinking very large amounts oCI 
thew waters, using iheoi ad tahle-waters and aggubetilules for all oilier diinki^ M 
effect" may l>e produced. 

t Richurdson, op.citst.,p.91. 
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He gradually gained strength, so as to walk five or six miles 
a day without fatigue. I cannot too strongly urge upon dia- 
betics the following of Dr. Richardson's example according to 
his method. 

Bouchardat (1S35) and Trousseau early advised muscular 
movements, and recently (1875) Kuelz has strongly advocated 
them. 

On the other hand, it is even more important that extreme 
fatigue should be guarded against, esi>ecially by those in ad- 
vanced stages. Dr. Richardson reports two cases of sudden 
death after long journeys. 

For a similar reason venereal excesses should be avoided, 
being peculiarly exhausting to one already weakened by dia- 
betes. 

III. Tfie Medicinal Treatment, 

Like all diseases in which treatment by drugs is relatively 
inefficient, diabetes has its full share of reputed remedies, most 
of which are useless. This dare not, however, be said of all. 

In the first place I would call attention to the natural 
waters already referred to as adjuvants under the head of hy- 
gienic treatment. AVhat was said of them there, might with 
equal propriety be said here. 

At present, the first drug of which I make use in diabetes 
mellitus is ergot, not because it is invariably useful, but be- 
cause I think I have been able to trace to it results more di- 
rectly than to any other remedy. Moreover, the principle of 
treatment is a rational one. Ergot is supposed to produce 
contraction of the bloodvessel walls, and there is every reason 
to suppose it does. In diabetes there is dilatation of those of 
the liver. I give either the fluid extract in half-drachm doses, 
or preferably the gelatin-coated pills, of which one is equal to 
30 minims of the fluid extract. Of these I give three a day, 
and continue the treatment for a month, if the stomach bears 
it. I have seen the sugar diminish and disapi>ear under its 
use when the hospital diet was only modified by the addition 
of three pints of milk. At first the sugar reappeared after 
omitting the remedy, but finally disappeared not to return. 
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On the other hand, I have known it to be faithfully used for 1 
a month without evident results. I should be afraid, uudn 1 
ordinary circumstance^), to rely upon it to the excluBion of the J 
dietetic treatment. 

It seems that opium was usctl for diabetes as early an the I 
second century, by An-higenes. It was also used by .^tius 1 
of the ancients, and in tlie latter part of the eighteenth century 1 
and bei^inning of the nineteenth, by Rollo, Frank, Toramas- J 
son, and especially the English physician, Pelliam Wai 
1812. 

It h certainly a useful agent in diabetes, and it is a rem- 1 
edy I wunld early use; but its use is united with disadvan^^ 
tages in the locking-up of the secretions which attends i 
use. .\perient remedies should therefore be used with it, an^ 
very suitable are the natural aperient waters, including t 
bitter waters, Friedrichahalle, Hunyadi Janos, RacocsyJ 
Piillna, etc. Dr. Pavy* is a strong advocate of the use ( 
opium, and has been a.stoni.shed at the highly stiM-essful i 
Biilts. He has seen a patient entirely relieved under ils use^V 
and the use of it alone. It was given in increasing doses untilT 
the quantity reached nine grains in a day.f At first the glyco-B 
Buria returned after its discontinuance, but on returning to ii 
use the disease finally disappcareil not to return. There wu 
DO restriction of diet whatever. 

Morphia may, of course, be substituted for opium, and ( 
the other alkaloids, codeia has IJeen found useful by Pavy^l 
Foster, and Image (quoted by Brunton). The latter gave ilT 
in doses of ^ a grain three times a day, increased \ a grain every 
four days, until the patient took 5 grains three times a dayj 
Reasoning from their physiological action, it would appeaif^ 
that opium and its alkaloids should be useful in caace wbortr^ 
diabetes is the result of irritation. 



• Pmy, op. ciUU., p. 275. 

t MiKir^or ILondun Medical Qazette, 1837) allnweil Iho qnontit; K 
reach, in tine rase, 60, and in another DO graiiw vithin 24 tiuura, Wliena 
tl ill infi^rreil tl<n[ dialielics lieur opium wiclioiil di^iad vantage in doMsirliid 

wuiild nul lie loliTated under onliun 
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Iodide of potassium has been found useful, and is a remedy 
to be early thought of. 

Seegen has seen sugar entirely disappear under the use of 
20 to 30 drops of tincture of iodine daily, but the sugar re- 
appeared after discontinuing the remedy. 

The bromide of potassium has been used by some with ap- 
parent advantage, and by others without effect. 

Strychnia is one of the most useful adjuvants, acting as a 
tonic to the stomach and nervous system. It is best given in 
the form of the sulphate in acid solution, or it may be com- 
bined with iroUy and especially with iron and arsenic. To the 
latter drug has been ascribed special influence in diminishing 
the formation of sugar, based upon the observation of Saikow- 
sky, that glycogen diminishes in the liver of animals poisoned 
with arsenic. At any rate, the well-known pill of strychnice 
sulph., gr. ^\y ac. arsenios., gr. 3'^, and ferr. sulph., gr. 2, is 
here a very useful remedy. I would prefer, however, to give 
the strychnia in acid solution, and give the other remedies 
separately as required. Leube gave arsenic in doses of J grain 
three times a day, with advantage. 

To make up the deficiency in phosphates, which is the neces- 
sary result of the use of gluten bread, the preparation known 
as " Compound Syrup of the Phosphates " or Parrish's Chem- 
ical Food, is a good remedy. Each f5j contains 2 J grains cal- 
cium phosphate, 1 grain phosphate of iron, with fractions of a 
grain of phosphates of sodium and potassium, besides free 
phosphoric acid. It is administered in doses of a teaspoon ful 
three times a day. The preparation of phosphoric acid and 
the phosphates* recently suggested by Professor William Pep- 



* The formula is as follows : 

B.Calcis phospbat., gi^> iij 

Magnes. phosphat., gf- ^* 

Potas. phosphat, gr. iv 

Ferri phosphat., gr. ss. 

Ac. phaspLoric (60 per cent.), . . . . ^vi J 

Aquae, q. s. ad fjj. — M. 

Dose, a teaspoonful three times daily, diluted. 
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per, probably serves these purposes better, nliile it .ilso fulfils 
the <«UHtant indiuition for a toniu. 

Lactic acid wiw reeotn mended by dintani as a substitute for 
suirar, which in this disease is unavailable for the purposes it i 
ordinarily serves in the economy. Adopting the view that the i 
eufpir ingested is converted into lactic acid in the liver,Le would 
furnish the lactic acid already prejrared to the latter organ, and i 
tlius, by giving it a rest, etfect a cure. Senator, also, is inclined 
to favor its use, hut on another ground. He believes that sugar \ 
is normally converteil into lactic acid in the intestine, and that j 
in diabetic the nonnal conversion may be inlcrfered with. 

The administration of lactic acid itself fumiahes this ini- 
pnrtint ingredient to the blood, where, as shown by Scherem- J 
etjewsky,* it is completely oxidized and becomes a foree-pro-J 
ducer. Thereforo we must not look to a reduction in thftfl 
quantity of sugar eliminated under its use, but regard it as al 
source of power, the patient getting the same advantage froia:4 
it as the healthy individual does from sugar. They are stud I 
to gain in weight, l>ecome stronger, etc., and if they belong Utm 
the class in which the sngar disap|>ears from the urine under! 
an exclusively animal food, the disease may, by the employ-^ 
ment of lactic acid at the same time, be wholly siippresf«l,J~ 
and a condition of perfect health lake place without exccsKivel 
ingestion of food.f Cantani recommends that from 75 to 150j 
grains of the add should be taken daily in fn>m eight to teni 
fluid ounces of water. Ijarger rjuaniities sometimes cauae k 
diarrhcea and pains in the joints, which diaapiK-ar after its j 
omis^on. A meilical friend, who has apparently reoovei 
from diril>eti>,«, nsod in conjunction with Oarlsltad water i 
pill of iron, quinine, and arsenic, 30 drops of lactic acid thrc 
times daily. Aly impression of lactic acid thus used as i 
adjuvant, is a good one, and I should be inclined to use it fori 
the purposes named. 

Glycerin has also Itoen recommended by Sc-hultzen as a suV-l 
stitute for sugar, oo the supposition that sugar in health is de-rV 

* Scheremetjevnky, KacIii. Rcmi. Sitiungitb., IBOH, ]>. 154. 
t Stfnitlur, lor, citut., p. 999. 
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composed into glycerin and aldehyde of glycerin. But it has 
already been explained that glycerin is easily convertible into 
sugar, and that this conversion probably takes place in the intes- 
tines, while the experiments of Pavy and others have shown that 
glycosuria increases under its use. It is, nevertheless, not un- 
likely that in the early stages of diabetes, glycerin is assimilable, 
and it may be used in moderate amount for sweetening pur- 
poses, if the latter must be served, but I should hardly think, 
from what is now known of its properties and chemical com- 
position, of using it as a remedy for the disease. 

In view of the presence of glycerin in the fats themselves, 
in combination with the fatty acids, Senator suggests that the 
latter, viz., oleicy palniitiCy stearic, and butyric, be administered 
in a separate form, on the same principle that lactic acid 13 
substituted for sugar, that their force-producing power maybe 
availed of. To this end he prescribed soap in the shape of 
pills, containing 2J grains each, of which he directed four or 
five to be taken three times a day. In one instance he con- 
joined the treatment with cod-liver oil. In this there was no 
diminution in the amount of sugar excreted, but the patient 
gained in weight (11 ounces in fourteen days); and another 
thoujjht there was a diminution in hunger and thirst. In both 
instances the diet wasunre*^tricted, and the treatment was con- 
tinued " several weeks '^ without digestive disturbances. 

It might be expected that cod liver oil would be a valuable 
remedy, or rather food, in diabetes. For while most experiment- 
ers deny that glycogen is ever produced under a diet of pure oil, 
those who claim that it is admit that, in the earlier stages at 
least of diabetes, all fats are assimilable. Cod-liver oil is one of 
these whose tonic and roborant properties have been too often 
tried to be any longer doubted. When well borne by the stom- 
ach, therefore, it may be early administered with the expectation 
that the general health and strength of the patient will improve 
while the excretion of suocar will diminish. The further indi-» 
cation for its use by the presence of phthisis in so many cases 
of diabote*?, and the results of experience where phthisis is ab- 
sent as well as when it is present, confirm the propriety of 



placing it in the category of emiMcntly suituhlc udjnvanl-s to I 
the dietetic treatment. 

The alkalies, and eeipecially the alkaline carbonalea, at one 1 
time enjoyed considerable reputation in the treatment of dia- 1 
betes, after Miallie claimed for them the |)ower of destroying I 
the sui^ir in the blood, and of neutralizing the volatile acids j 
retained within the organiscn in conseqaeriee of the deft'ctive 1 
action of the skin. Thes^ views were sul}Soqnciitly refuted, 
but the carbonates continue to be used occasionally bv many ] 
physicians, both in Germany and in England, but none soem J 
to have had such favorable results as I>r. Pavy, who reports | 
quite salisfactorily upon the nsc of {lotussium bicarbonate, in J 
ten, fil^een, or twenty grain doses, in combination with sro- I 
matic iipirit of ammonia. H is exj>eriments with large doses of I 
sodium carlK)nate, four drachms a day; potassium acetate, six [ 
drachms; p«itassiiim citrate, six drachms; and rochelle salts, i 
one ounce ; were not, however, satisfactory. These were sug- J 
geslcd by the results of his own experiments, in which he pre- 1 
vented tlie occurrence of glycosuria afler operations on the ■ 
sympathetic, by injecting sodium carlxinate Into the blood. It J 
would seem, therefore, that when of service, it is by correcting 1 
the stomach and improving the digestion that the bicarbonatea 
act. 

In the essay already referred to by Dr. Doufrherty, of New! 
Jersey, he recommends a combination suggested by Dr. Whit-J 
tingham, of potassium bicarbonate, sodium phosphate, salieylia 
acid, and sodium salicylate, made up wilh glycerin, compoundl 
tincture of cardamom and water, in the dose of 8J grains of th« i 
first, 2J of the 3ec(j»d and third, and 4J of tiie ffiurth. My j 
friend Dr. Andrew Nebinger informs nie that he has used the \ 
salicylate of sodium in a single case with great advantage, in \ 
doses of 20 grains four times a day, after each mcul and at \i&l~ 
time, in equal parts of syrup and waler. 

Among the remedies which have aequireil some reputation, 

is lh<2 nitrate of uranium. Attention was first adli-d to it by ' 

Dr. J. Y, Dale,* of Lemont, Pennsylvania, who claims that i 

* BoBlon MtKlical loU fjurgicsl Journul, 187T. 



DIABBTBS MBLLITUS. 



297 



it has been remarkably efficient in his hands in the treatment 
of diabetes. He prescribes it in doses of 1 grain three times 
a day, increased to three, if necessary, either in pill or in powder, 
or in solution, by the aid of a small quantity of nitric acid. 
He always uses it in connection with appropriate diet. Dr. H. 
A. Wilson has published in the Medical Bulletin (Philadel- 
phia), for March, 1880, the I'esults of treatment by this remedy, 
accompanied by a record of volumetric analyses ; from which 
it appeared that there was a decided diminution in the quan- 
tity of sugar excreted. The dose was | a grain increased to a 
grain three times a day, but the diet was also restricted. I have 
tried it in several cases, both with and wn'thout selected diet. 
In the former it was without effi^ct, and in the latter there was 
none which I could not ascribe to the diet. 
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SECTION II. 



DIABETES INSIPIDUS. 



If diabetes mellitus is considered to be an imperfectly under- 
stood disease, still more must this be said of the insipid 
diabetes or chronic polyuria, for even still less is known of its 
essential or remote causes. 

The term is applied to any excessive secretion of non-sac- 
charine and non-albuminous urine which has continued for a 
long time, and which is accompanied by extreme thirst. 

The condition, unlike diabetes mellitus, affects rather young 
persons, being rare in those over 50 years of age, relatively 
frequent in infancy, and most common between the ages of 
twenty and thirty, as is shown in the appended table from Sen- 
ator's article in Ziemssen's Cyclopcedia, of cases collected by 
Roberts, Strauss, and von der Heijden : 

Age. Roberts. Strauss. von der Ilcijden. 

Less til an 5 years, 7 9 2 

o to 10 years, 15 12 5 

10 to 20 years, 13 \ 19 

20 to 30 years, ^^ f ^"^ 23 " 

30 to 40 years, \ — -* 19 

40 to 50 years, / 15 'k 9 

50 to 60 years, ^ — j ^ 6 



} 



GO to 70 years, j 40 4 

70 85 87 

Its contrast to diabetes mellitus in this respect, has been al- 
luded to in connection with the former disease. As to the«rjr 
of those atfected, the same peculiarity is common to both ; it is 
much more frequent in males than females, two to three times 
as many of the former sex being atfected by it as the latter. 
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Etiology and Pathology. 

As to causes, the same uncertainty prevails as with diabetes 
mellitus. An examination of cases shows an association with 
a certain number of conditions, such as cerebral disease, includ- 
ing tumor of the brain, sunstroke, cerebro-spinal fever, blows on 
the head, and falls, exposure to cold, and drinking cold fluids, 
drunkenness, pregnancy, hysteria, emotion, hereditary influence, 
previous disease, etc. , but this does not show causation. The pro- 
portion, however, of cases in which the condition is a^^twiated 
with brain diseases and injuries to the head, taken in connec- 
tion with the fact of Bernard's discovery that puncture of the 
floor of the fourth ventricle above the diabetic centre, produces 
increased secretion of urine without j^lycosuria, but frequently 
with albuminuria, makes it very likely that central nervous 
irritation, however induced, is at the bottom of the symptom. 
Eckhard* confirmed this observation, and showed also that in 
dogs, at least, the channel through which the stimulus to in- 
creased secretion takes place is probably the spinal cord, at least 
as far as the seventh cervical vertebra, for section of the cord 
above this point abolished altogether the secretion of urine. 
On the other hand section elf the greater splanchnic nerve 
caused an increased flow of urine on the same side, while irri- 
tation of the peripheral extremity of this nerve caused a dimi- 
nution and even cessation of the secretion of urine. 

Again, irritation of the floor of the fourth ventricle, after the 
splanchnic was cut, caused a further increase in the urine se- 
creted. Whence it is evident that the splanchnics are inhibi- 
tory of the act of secretion of urine, while the excitor influence 
passes through another channel, for a certain distance at least, 
in the spinal cord. The experiments of Pcyranif upon dogs, 
cats, and rabbits go to show also that the excitor influence 
travels through the sympathetic, since electrical irritation of 
the cervical sympathetic lasting for several hours resulted in 

* Eckhard, Beitriige zur Anatomie iind Physiologic, iv, v, and vi. 
t Peyrani, Comptes Rendus, 1870, i, p. 300. 
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an incraucd exereh'on of both urine and nrca, while gtvtion r 
eulti:^! in a deoldt'dly dIminUhcd secretion of both. In a word, ■ 
the channel throngh wliieh increased secretion of non-aaecha- 
rine urine takes place is tlie same as that through which sac- 
charine dlul)eCc» result-j, the dillerence liciiig that in the latte.r I 
sugar is added, while in the former it ia absent. 

The immediate cause is a dilatation, first, of the arterioles^ I 
and then of the capillary bloodvessels of the kidney, through J 
whose thinned and stretfheii walls the water osmoses readily,j 
so that the whole act is probably one of increased filtration^J 
altliough it has been suggested and deemed not improliable b 
Eckliard that at least in jxilyuria from irritation of the flw 
of the fourth ventricle, there is an ejccito-secretory influence ■ 
crtcdui>on the gland-cells, increasing their activity, and inci 
sequence the secretion of urine. But no nerves have ever b 
traced to the celh of the kiducy, and while the cells are pr 
ably active in 8«pQratiug some of the organic constituents c 
the urine, there is every reason to believe that the water, a 
least, is simply filtered out. 

Hence it may be inferred that diabetes insipidus is alwaysl 
the result of some irritation, either direct or reflex, of this central 
in the medulla oblongata, or of the sympathetic ganglia in thel 
abdomen, a conclusion which is confirmed by the fact already 
mentioned, that the largest number of cases associated with any 
single condition Is found in connection with diseases and inju- 
ries of the brain, and still more by the fact that in a consider- 
able number of cases tlie lesion has been found to be in tho] 
medulla oblongata, or the floor of the fourth ventricle, 
would seem to diBer also from diabetes mellitus in having! 
purely this mode of origin. That Is, it can never be said toW 
result from purely local hepatic or Intestinal derangements, a 
there seems every reason to believe may be the wise with dia-fl 
betes mellitus. 



Morbid Anatomy. 
The essential morbid anatomy of diabetes ioi^ipidus would Iw J 
the lesions of the nerve-centres or sympathetic ganglia which f 
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may underlie the symptoms. But as these are often undiscov- 
erable, or at least indefinite, it is impossible to describe them. 

As a secondary phenomenon and consequence, rather than 
an essential morbid lesion, is an atrophy and degeneration of 
the renal substance, which may be trifling or have proceeded 
to a degree of complete sacculation of the organ. Out of eleven 
cases in which autopsies had been made, collected and reported 
by Dr. Roberts in his work on Urinary Diaeasea, four pre- 
sented this alteration ; in one, the glandular tissue was entirely 
wanting. In a fifth, multiple abscesses were found in one kid- 
ney, the other was hyperjemic. In a sixth, there was a tubercu- 
lar tumor in the left hemisphere at the border of the longitu- 
dinal sinus, and another in the cerebellum. In the seventh 
and eighth cases, fatty degeneration of the nervous tissues of 
the walls of the fourth ventricle was present; in the eighth, 
there was also great vascularity of the kidneys. In the ninth, 
there was a glio-sarcoma as large as a walnut in the floor of the 
fourth ventricle, filling the entire cavity. In the tenth, there 
was miliary tubercle at the base of the brain, near but not in 
the fourth ventricle, and on the upper surface of the cerebel- 
lum. In an eleventh, there were no changes in the kidney, 
except congestion of the Malpighian bodies. 

It will be noticed that nervous lesions when present are 
found more frequently in the vicinity of the base of the brain. 

Symptoms of Diabetes Insipidus, 

These are not numerous. The enormous secretion of urine, 
of almost spring- water-like clearness and of specific gravity 
often as low as 1003, is the most conspicuous symptom, but 
more annoying, probably, is the extreme thirst which always 
attends it. 

These may be said to include all the essential symptoms, 
others which may or may not be present being rather their 
consequence. Very constantly among them are dryness of the 
skin and absence of perspiration. The health is otherwise 
often perfect. 

Occasionally there are derangements of digestion , and some- 
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times also the appetito la large, an in Jiabetes uiellitus. AI- 
M-nvii, the effect of increaswl disehai^of water by tliir kidneys 
is lu inoreaae the rapidity of tiaiue-aietacuorpliosis nn<l ti) wash 
niit tli'iroughly the urea and extractives from the hlinid and 
tissue?, so that it might l>e expected that there would be souie 
increase of appetite from tliia source. 

These Bymptoras niay occur suddenly in the midst of appar- 
ent health, or they m»y su|MrveDe upon or be superadded to 
othere, ehieflyof u nervous character, which may bo the result 
of tiie *iine nervous lision causing the pnlynria. Such symp- 
toms are headaehe, rcstlc^ne^, irritability, more rarely con- 
vulnionis delirium, paralyses, indeed any one or nmre of the 
gi-eat variety of symptoms which nsnlt from oi^auic or funo- 
tioiuil nervous diMnidc. Sometimes these eymptoms euucved 
njion tiie polyuria, or arc increased by it. It is c<?rt»in that 
the milder nervous symptoms are sometimes the rffiull siniply 
of the inconvenience and annoyance can»ci] by tlie two cardi- 
nal symptoms, polyuria and thirst. The patient is kept { 
busy, as it were, night and day, in [tassing water. It is not 
Gurpriiiing that such a patient should be fretful and irritable, I 
and timt sooner or later his health ^lould be broken if the 
symplunis are not relieved. | 

In addition to the symptoms detailed, then^aresaid to occur 
at times drtfnees of Uie lonrfue, epigaetric and Itnnbar jiaitui, 
ilUirrhati, dehiUti/, impairment of menUtl Jueuftire ami sexuat 
Juticlion. The debility is Bometiraes extreme. In some in- 
Btunuett there is the most extraordinary tolcrancr of alcoholic 
drinks, while at others there is an exaggo'ated aii^wplibility to 
their influence. A very aliffht lowering of Uie hotly fem^uvit- 
tiirc has been oljserved, amounting, however, to but a few 
tenthsof a degree, and is never below ill * F, This slight lower- 
ing has been ascribed to the refrigerant effect of cold drinks, 
which are constantly iiigcstod. The tendency to boils observed 
in niellituria is not found in diabetes insipidus. lu advanced 
stages of the disease oedema of the ankleti sometim<» mxrurs. 

The duration of the condition is very various. Sometimes 
it continues through life with no inconvenience except that 
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from the constant diuresis and thirst, and no disadvantage when 
the latter is supplied. Dr. Willis records a case lasting fifty 
years. On the other hand, it is seldom of brief duration ; 
indeed, there is needed a certain chronicity in order to admit 
it in the category of diseases. One case is reportefd as ter- 
minating fatally in seven weeks. Under prognosis will be 
found some further information as to duration, but it may be 
said, in general, that most cases which terminate unfavorably 
and most which recover completely, do so within a year. 

It has no complicaiiona except such as are its cause or its re- 
sults. Among the latter is occasionally dilatation of the pelvis 
of the kidney and atrophy of the latter, due to pressure of the 
accumulated urine, and resulting in a sacculated condition of 
the organ. Its symptoms are almost always influenced, and 
sometimes even cut short, by intercurrent disease, especially of 
a febrile character, or even by a profound physical impression, 
as long-continued suppuration after a blister. Thus Willis* 
cites the case of a young man who had thirst and diuresis up 
to 18 years of age. At that time he was attacked with pleurisy, 
and a blister was applied which suppurated for 25 days. With 
the healing of the blister disappeared both the pleurisy and 
the diabetes. Dr. Robertsf cites a case which had existed " in 
intensity " for 18 years, in which an attack of acute rheuma- 
tism treated with nitrate of potash suspended it completely. 
Kuelz, Charcot, and Lacombe record cases in which tem()orary 
improvement occurred during varioloid, and Senator^ of simi- 
lar improvement during pneumonia, and again in the same 
man during erysipelas. On the other hand, Dickin.son§ re- 
cords a case in which scarlatina supervened without effect on the 
symptoms. It has been known to occur during pregnancy and 
to disappear with it, while in other instances it has been un- 
influenced by the latter condition. 

* Willis, op. citat., p. 24. 

t Roberts, Urinary and Renal Diseases, 3d Am. edit., 1879, p. 202. 

X Senator, op. citat., 1031. 

{ Dickinson, op. citat., p. 20o. 



rnd Chnnlcnl Characlers of the Urine. 

I, exceeding 
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As to the qii:intity of urine [Kissed, it is e 
often the niiimint passed in wicetiarine diabetes. 
43 liters (90 pints) are recorded by Trousseau, and one-fourth 
tJiisquaDtiCy ie common. It has been said, even, that the qnan- 
tity soerctcl sometimes exceeds that ingcst«d, but tliis is impofl- 
gible, at least fur any length of time, unless water is absorbed [ 
from the atmosphere, which is not likely. In point of fact the | 
water excreted is always a little less than that ingested, either I 
as drink ur in the solid food. 

As the quantity of urine excreted increases, or its normal ] 
acidity diminisiies, its color disappears and its specific gravity j 
declines. In one case under my care the 8i>eeific gravity was ' 
scarcely 1001, while the urine in moderate bulk was alisulutely I 
colorless. Again, a faint greenish tinge is exhibited by the 
urine in bulk. 

As to the other constituents of the urine, it may l>e said id 
general that they are all increased, except possibly uric acid. 
Thus the wca is increased to three and even fuur times its 
normal amount,— 70 and 72 grams (1080.10 and 1110.96 
grains) are recorded by Senator, in an adult, and 30 grama ' 
(462.9 grains) by Dickinson, in a child of 8 years. It has al- 
ready been explained how this naturally results from the wash- 
ing out of the ti.-wues. In a case reported by Da CostJi* the 
urea was diminished. 

With regard to uric acid, its estimation is dilHcull, on ac- 
count of the extreme dilution of the urine, but analyses would , 
go to show that it is diminished, which is what one would ex- 
|)cut where the urea is so much increased, oxidation being mora 
complete. 

Sulphuric and phosphoric acids are both increased, and t 
pecially.acconliug to Dickinson, the combination of phosphoric 
acid with the earths, lime and magnesia. 
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The same is true of the chlorvdeSj which are increased for the 
same reason as urea, sulphates and phosphates. 

Of abnormal constituents, inomt has been found, and it is 
said albumen very rarely, but care should be taken not to con- 
found the polyuria with small allAiminuria of a contracted kid- 
ney with an albuminous polyuria in which there is no organic 
disease of the kidney. 

Unlike the urine of saccharine diabetes, that of diabetes 
insipidus rapidly decomposes, becomes putrescent, and at the 
same time turbid with bacteria. A further peculiarity of the 
secretion of urine is that an increase does not rapidly follow 
the ingestion of fluid as is the case in health, but ensues at a 
an interval, and is kept up during a longer period. This is 
ascribed to the constant dilatation of the renal capillaries which 
is supposed to exist in diabetes insipidus, as compared with 
the altenuUe dilatation and contraction which occur in health 
in the reflex accommodation which is always taking place be- 
tween the ingestion of fluids and their secretion by the skin and 
kidneys. In health the ingestion of an undue amount of fluid 
is promptly followed by dilatation of the renal or cutaneous 
capillaries or both, and the transudation of an increased 
amount of urine or perspiration or of both. If, on the other 
hand, the quantity of liquid ingested is small, these two sets 
of capillaries remain contracted and the water is retained in 
the economy. In diabetes insipidus, on the other hand, the 
renal capillaries are always dilated, and are always therefore 
in a condition to permit the transudation of water, while they 
in turn cannot respond as promptly to the ingestion of fluid as 
they do in health. A longer time, therefore, intervenes before 
the increased secretion takes place, while it is also longer kept. 

Some of the accounts published as to the quantity of water 
consumed and excreted are almost incredible, yet they seem 
well authenticated. The following illustrative instances are 
condensed from Dr. Willis's work on Urinary Diseases:"^ 
A small artisan, 55 years old, had had constant thirst with 
commensurate diuresis since he was 5 years of age. From 

* American edition, Philadelphia, 1830, p. 23. 
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the age of 16 he had drank, on an average, no less than two 1 
pailfule daily. While in the HStel Dieu, to which he « 
admitte<l for an injury of the knee, he drank on an average 1 
33 pints of water everyday, oflen swallowing two liters or 4 
about two qiiarla at a draught. He passed daily about 34 f 
pounds of uriuc and 1 pound of fiecet^. He otherwise enjoyed 1 
good hcaitli, and was the father of several children.* 

Again,a Frenchwoman, agc-d 40 years, had been afflicted from I 
her birth with a drought beyond example. She drank every! 
day nearly two pails of water, and was eventually driven from I 
home by the ill-treatment she received in consequence of this I 
expensive habit. At 22 she married a cobbler. She drank fourl 
pailfuls a day, and became the mother of 11 children, drink- 1 
ing more when she was pregnant and Ic-ast when out of bealth, J 
When 40 years old she was examined by a scientifio coin>l 
mission, and drank in the presence of its members 14 qaartsl 
of water within ten hours, and voided 10 quarts of nearly I 
colorless urine. f 

Dr. Dickinson reports the case of a farmer, 51 years old, ilk J 
good general health, and equal to severe farm lab<>r, who usually 1 
drank a quart of water at a time, and rcfteateil the drauglitl 
sixteen or eighteen times in the day and night, juissing aboat fl 
as much urine as he drank water. In one night, under obeor- I 
vation, he passed between 5 and 6 quarts of urine without I 
sediment.^ 

These cases show also the extreme duration of some ca 
and the otherwise excellent health enjoyed by them. Very I 
little serious disturbance seems to result as long as water ■ 
supplied to quench the resulting thirst. In extreme owa 
patients have even been known to driuk their own urine, Dr.J 
Dickinson had two cases which did so. 

An extraordinary flow of eaJiva was met in one instance by-'l 



• This 



le wait repurted by M. Buissac, in the Bccuuil de SmUIIoI, U 



t This vase was reporied l>; Mr. Maxwell to Dr. B. F. Simmon*, irhQ^ 
pablished it it) Medical Facta luiU UiwetvationH, voL ii, p. 73. It wai 



t AJHo from "MeJicnl Facts and Olwervaiiona,'' vol. ii. 
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Kuelz* along with polyuria in a hysterical girl of 18 years, 
from whom as much as 525 cubic centimeters (17.72 ounces) 
were collected in twenty-four hours, while the quantity ranged 
during four months from 360 to the former amount. The 
quantity of urine parsed during this time ranged from 6000 to 
7800 centimeters (200 to 260 ounces). The increased flow of 
saliva is explained by the fact that in some of the experiments of 
Eckhard,t LoebJ and Gruetzner,§ puncture of the medulla 
oblongata was followed by ptyalism. 

Diaffno»is. 

The diagnosis of diabetes insipidus is very easy. The per- 
sistent thirst, polyuria, and absence of sugar from the urine are 
pathognomonic. It is simply necessary to be sure of these, to 
make the diagnosis positive. The only possible error is mis- 
taking the polyuria of chronically contracted kidney of inter- 
stitial nephritis for that of diabetes insipidus. This I have 
known to occur from overlooking the presence of a very 
minute quantity of albumen. In addition, however, to the 
fact that a careful examination for albumen will discover it in 
the urine of contracted kidney, the quantity of urine is never 
inordinately large, nor is the thirst extreme ; so that it would 
seem only necessary to mention the possibility of such an error 

in order to avoid it 

Prognosis. 

It is extremely rare for a case of diabetes insipidus to ter- 
minate unfavorably unless there have been also present symp- 
toms pointing to serious nervous lesion, that is, it is not fatal 
by the virulence of any symptoms peculiar to it. On the 
other hand, recovery is almost as infrequent as death. Accord- 
ing to Dr. Koberts, of 67 cases collected, 16 are reported as 
complete recoveries, and 14 ended fatally, nearly an equal pro- 
portion. The remaining 37 were still in progress. In cases 

* Diabetes Mellitus and Insipidus, Marburg, 1S75. 

t Eckhard, Beitrage ziir Anat. und Physiol., iv, p. 191. 

X Loeb, Eckhard's Beitrage, v, p. 1 ; and Dissertation, Giessen, 1S69. 

2 Gruetzner, Pfluger's Archiv, vii, p. 552. 
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of recovery or death, the duralioii is comparatively short. Of 
the 16 recoveries, in 9, the duration was losa than a. year; in 1, 
four years; in 2, eighteen ami nineteen years, and in the re- 
mainder some years. Of the 14 fatal casts, E* terminated in 
less than a year, 1 in seven weeks, 2 in two months; the other 
5 survived for periods varying from eighteen months to 
twenty years. Of the 47 cases in progress only 5 had con- 
tinued for a year or under. The remainder had continued for 
periods ranging from something over a year to fifty-nine years. 

These results seem to be tolerably independent of treatment. 
It may be said, therefore, that, as a rule, casea tlaat last more 
than a year arc apt to continue, but ordinarily only require to 
be furnished with an abundance of water to keep them toler- 
ably comfortable. According to Dr. Dickinson, cases from 
drunkenness are very apt to run a severe and rapid course, 
usually terminating fatally within a few months, and one ter- 
minated thus in two months. 

The disease appears to me altogether less serious than dia- 
betes mellitus. Tliis I infer to \m the opinion of Roberts and 
Dickinson. It eertaiuly is that of Senator, who says "it is 
rather a troublesome than a dangerous complaint." But I 
Trousseau and Da Costa are inclined to consider it more serious | 
thau diabetes mellitus. 



Trealmait. 

The treatment of dialmtet; insipidna would naturally resolve I 
itself into the treatment for the disease of which it is the symp- | 
torn, than of the symptom itself; but as the former is very I 
fretjuently undiscoverable it must consist mainly of efTorts to | 
diminish the secretion of urine, and with it the thirst. 

First, it is generally conceded that there should be norfr-l 
striction in the drinking of water or other harmless fluida,! 
for the diuresid is not so much caused by the large ingestion J 
of water as the thirst is caused by the diuresis. To cut off tb»V 
supply of drink must therefore i-esult in a draining of the ti»-l 
sues to their disadvantage, and a corresponding increase in thel 
thirst. It should be mentioned, however, that one or two^l 
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instances are reported wherein improvement seems to have 
resulted from such restriction. To relieve the diuresis is 
therefore to relieve the thirst. Rational remedies to this end 
would seem to be astringents and other drugs which tend to 
produce contraction of the capillaries and arterioles. But ex- 
perience does not seem to sustain our expectations in these 
respects, probably for the reason that the lesion which causes 
the capillary dilatation resides elsewhere than in the kidneys 
theoiselves. Da Costa* reports a case of recovery from the use 
of ergot in drachm doses of the fluid extract three times daily, 
increased after ten days to two fluid drachms as often. I my- 
selff have found the symptoms to subside under the use of 
gallic acid after I had failed with full doses of ergot. Rea- 
soning from the reputed action of ergot on the capillaries of 
the nerve-centres as well as those of the kidney, we would ex- 
pect it to be the more efficient remedy, and from my present 
knowledge of the subject I should begin treatment with it 
rather than any other remedy of which I know, although 
Dickinson says that " remedies designed to restrain the urinary 
secretion seldom fail to do harm." So far as they may have 
any effect in disturbing digestion I would also discard them. 
Among the remedies to be cautiously used on this account is 
opium, which has had some reputation. 

Trousseau and Rayer claimed extraordinary results from 
the use of valerian, the former using the extract in enormous 
doses, — two and a half drachms a day, which was increased 
to an ounce daily in one instance. Rayer used the powdered 
valerian and the valerianate of zinc, giving the latter in pills 
in gradually increasing doses until 20 grains a day were given. 

Reasoning from the effect of intercurrent disease and power- 
ful physical and nervous impressions, Roberts suggests a large 
blister at the nape of the neck or epigastrium, according as the 
associated symptoms and the anamnesis point to the nervous 

* Da Costa, Diabetes Insipidus and its Treatment by Ergot, Transac. Col- 
lege of Physicians, Philadelphia, 3d ser., vol. i, 1875, p. 139. 

t Tyson, Case of Diabetes Insipidus Treated by Ergot and Gallic Acid, 
TrajMflc. College of Phys., Philadelphia, 3d ser., voL ii, 1876, p. 180. 
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or digestive system, a suggestion wlik'h may be arlevl upon 
witli advantage. 

Recently the use of the consfanf galvanic current has been 
recommended, and in rases of spinal iesiou may be expected to 
be of advaotage. Seidel and Kuclz have Ix»th used it with 
good results. The former applied one ])oIe of a " strong bat- i 
tery" over the loins near the spine, and the other as deeply a 
jKisBible over the hypochondrium, u])on each side daily for five -J 
minutes. In eight days the urine fell from 5957 cc. to 4600 I 
cc. per diem, in three weeks to 2300 cc., and the next montb J 
1904 cc., while the weight of the body increased nine pounds. I 

Kuelz applied one pole of a battery of 30 lo 40 cells as high J 
as possible in the nape ol' the neck, and the other to the lf)insfl 
or epigastrium, the best results being apparently obtaine<l with f 
the positive pole to the nape of the neck, and the negative I 
first to the loins for four minutes, and then lo the pit of the f 
slomaeh for four minutes. 

Tonics and nereines, such as strj'chnia, iron, arsenic, salts 1 
of qiiinia, cod-liver oil, etc., are appropriately added to the I 
treatment with a view to sustaining the strength of liic patient, , 
whicJi is apt to give way. To these are to be added fresh air, 
Boa air, exercise, and all possible favorable hygienic influences, , 

Senator says : " Since diabetes insipidus is rather a trouble- I 
some than a dangerous complaint, it is advisable in the lighter 1 
cases to avoid the administration of drugs, and to recommend I 
to the patients only a careful attention, to tht aian, warm cloth- 1 
ing, warm baths, frictions, etc., in order to divert a portion of! 
the stream of fluid from the kidneys to the skin." He also I 
advises, in addition, in severer cases, to quench the thirst, not i 
by excessive drinkiug, but by bits of ice and acidulous fluids. I 
I have already expressed my preference for a treatment id 1 
which, under ordinar}' circumstances at least, the supply offl 
water should be unlimited. 

Among other remedies which have been recommended ar^ I 
in addition to opium and its alkaloids, acetate of lead, tannin^.f 
digitalis, belladonna, bromide of potassium, iodide of potassium, I 
iodide of mercury, camphor, jaborandi, lime-water, bitartratal 
of potassium, etc. I have had no experience with any of them, J 
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llUliiiUion. ciDact enormoui kioh from Ibrir uuwuy viGlinu. He ucnu lo Rgud (he iptmuunbiES'plwbU. 
M wcDuy lermll, lobe a tpecl« of numonunia : butlie judicially adrliei thai to a pallcnt ItWiinn Lindir ihli 
fcm of aeBDl malady, ths lane adopud ahould be one of aympaihy and aiieiiiion : and lh»( by ine cmplDynefll 
*t tppnipriale ni'Ual and Ihsapeiiiical meani, a healthy and hopeful lont of mind be reaurtd.— 7*4 MrMai 
i 



^AGNEW, ON THE PERINEUM AND FISTULA. 

Lacerations of the Female Perineum and Vesico- vaginal Fistula. Their His- 
tory and Treatment. With many Illustrations. By D. Hayes Agnew. k.d.. 
Professor of Surgery, University of Pennsylvania, 8vo, Cloth, Price %\.i% 

So many applications having been made for these papers, as originally issued, 
the author has thought best, after a thorough revision, to place them b 
profession in book form. 

ALLEN, COMMERCIAL ORGANIC ANALYSIS. 

An Introduction to the Practice of Commercial Organic A nafy: 



n befora^^H 



By Alpbed 

Cyanogen Compounds, Alcohols and their Dtriva- 

8vo. Price S3-50 

Price J5.00 

Analytical Examination, and Modes of 

icals and Preparations employed In the 



FH. Aluen. F.t.s. Vol. I 
tives, Pheikob, Acids, etc, 
Vol. ft now ready. Bvo. 
Being a treatise on the Properii 

Assaying the various Organic Cht 

Arts, Manufactures, Medicine, etc. 
ALLAN, FEVER NURSING. 

Notes on Kevcr Nursing. Addressed to nui 

By JAMES W. Allan, m.d. i3mo. Illiistr.atcd. 
ALLINGHAM, DISEASES OF THE RECTUM. 



hospital and private life. 
Illustrated. 



Pric 






, .75; Cloth, lii.SS 
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ALTHAUS, MEDICAL ELECTRICITY. 

A Treatise on Medical Electricity, Theoretical and Practical, and 



In revising this new edition the author has curefully brought 
with the latest knowledge of the subject. 



Use i> 

.THAU! 
PllC« S6uOO 



PURLICA TJONS. 

ANSTIE, STIMULANTS AND NARCOTICS. 

Wilh special researches on the Action of Alcohol, Ether and Chlororonn on 
ilie Vital Organism. By Francis E. Anstie, m.u. 8vo. Price fj.oa 



MhTTHlLL, DISEASES OP WOMEN. 

Clinical Lectures on Diseases Peculiar to Women. By Lombe Atthill, 
Sth edition, revised and enlarged, with numerous illustrations, lamo. Cloth 

Price *i.i; 

VELING. POSTURE IN OPERATIONS. 

The Influence of Posture on Women in Gynecic and other Operations. B^ 
J. H. AvELlNG. M.D. Illustrated. 8vo, Price JI.OO 

A subject which hitherto has received but little attention is here treated 
very thorough manner, showing the importance of certain postures, and the 
various diseases produced by awkward and unhealthy positions. 



BALFOUR, ON THE HEART AND AORTA. 



th. I 

14 
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of the Heart and Aorta. By G. W. Bali 

Price (j.oo 

"Thewhuk work nflccu iniithcn-dii on lu auitanr.aul Armly etufatbha htiivpaiuian u anaulliariiy on ihf 
Imponam diicaia of wlnth he Irtals."— /.vWun /'rdfl.lif».r 

BARTH AND ROGER, AUSCULTATION AND PERCUS- 
SION. 

A Manual for the Student. By M. Bari 
lated from the 6ih French Edition. i2mo. 

ilBLE HYGIENE; 

Or, Heahh Hints. By a Physician. This book has been written, first, to im- 

Earl in a popular and condensed form the elements of Hy^ene ; second, to show 
ow varied and important ar« the Health Hints contained in the Bible, and third, 
to prove that the secondary tendency of modem Philosophy runs in a parallel 

direction with the primar>' Ijght of the Bible, iimo. Paper, .50; Cloth, Si.oo 
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IIDDLE, MATERIA MEDICA. Ninth Edition. 

(Coitiaini all Ihf changes in Iht Sixth RcTiision of the New Pfmrmacopieia.) 
Materia Medica. For the Use of Students and Physicians. By the late 
Prof. John U. Bidule, m.d., Professor of Materia Medica in Jefferson Medi- 
cal College, Philadelphia. The Ninth Edition, thoroughly revised, and in 
many parts rewritten, by his son, Clemestt Biiidlb. m.d.. Assistant Surgeon. 
U. S. Navy, assisted by HCNRV Morris, m.d. Containing all the additions 
and changes made in the last revision of the United States Pharmacopa:i;i, 
The Botanical portions have been curtailed or left out. and the other sections. 
on the Physiological action of Drugs, greatly enlarged. Octavo. 

Cloth, ^.00; Leather, ^75 
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P- RLAKISTON. SON *- CO:S 

DISTILLING, ETC. 

Tbc brewer. Distiller and Wine Manufacturer; a Handbook for all interested 
n the Manufacture and Trade ol" Alcohol and its Compounds. Edited \rj Juliii 
Ciirdner, Fellow of the Chemical Society of London. Illustrated. Cloth, f 1.75 

SvNOPSis OF Contents.— Alcohol, its Preparations, etc.; Alcoholometry ; 
Brewing and Beers; Varieties of Mall Liqixors; Malt; Raw Grain; Sugar; 
' Hops ; Arrangement of a Brewery ; Different Processes ; Chemical Changes 

during Washing, Boiling, Coaling, KermcntHtion, etc., etc. ; Storing and Clari- 
fying, Porters, Ales; Analysis of Beers, Ciders. Perry, Mum; Liquors and Cor- 
■ dials, giving over 80 preparations. Other sources of Spirituous Liquors ; Dts- 
tiUation of Alcoholic Liquors, including Rums, Brandies. Whiskies. Gins, etc.; 
Wine and Wine Making ; Tests for Adulterations ; Remarks on the Cnllivadon 
of Grapes, etc. : Imitation of Wines. 
BLOXAM. CHEMISTRY.Inorganic and Organic. Fifth Edition. 
With Experiments, By Charles L. Riajxam, Professor of Chemistry in 
King's College, London, and in the Department for Artillery Studies, Wool- 
wich. Fifth edition. With nearly 300 Engravings. Cloth. S^oo; Leather, 53-oo 
A most complete Texl-Book for Schools and Colleges. 
" Prdl^DT BLoniD hu gjren lu ■ most eneUefiE uid oadul piacdcaJ tnkdic. His CM p>^ei (iww tda) m* 
It It astonFihing how imicfiin(i.nn»lion he ofl™ oonviyi in at-w paisgraphi. Wc mighl quote fifty iBiuiuiei of 

BLOXAM. LABORATORY TEACHING. Fourth Edition. 

Progressive Exercises in Practical Chemistry. By Charles L. Bloxah, 
Professor of Chemistry in King's College, London, etc. Fourth edition. With 
89 engravings. t2mo. Price $1.75 

This work is intended for use in the Chemical Laboratory, by those who are 

» commencing the study of Practical Chemistry. It contains:— 
I, A scries of simple Tables for the analysis of unknown substances of all 
kinds. I, A brief description of all the practically important single substances 
likely to be met with in ordinary analysis, 3. Simple directions and iUustni- 
tions relating to Chemical Manipulation. 4. A system of Tables for the detec- 
tion of unknown substances with the aid of the Blowpipe. J. Short instructions 
upon the purchase and preparation of the tests intended for those who have nal 
access to a Laboratory. 

pnclkalliMchcrtDUld prrparc,''— AVm Eiii,tni 7,mr^^ ^ BdMCjJUK. 

BRUEN. PHYSICAL DIAGNOSIS. 

A Pocket Book of Physical Diagnosis, for Physicians and Students, . 
Edwahd T. Bruen, M.D., AssL Prof, of Clinical Jrledicine, University of Pen" 
Illustrated by Original Wood Engravings. i2mo. Extra Cloth. Price f 

P BENNETT. NUTRITION IN HEALTH AND DISEASE.^ 
A Contribution to Hygiene and Clinical Medicine. By J. Hi 
NETT. M.D. Third Edition, Revised and Enlarged. Cloth. Pric« f 

BY SAME AUTHOR. 

THE TREATMENT OF PULMONARY CONSUMPTION" 
BY HYGIENE, CLIMATE AND MEDICINE. 

With an Appendix on the Sanilana of the United States, Switterland and 
the BaleaHc Islands. Third Edition much Enlarged, Price t3.g|^ 

BERKART, ASTHMA. 

The Pathology and Treatment of Asthma. By JOSEPH B. Berkart. 



PVDUCA T/O.VS. 

BEALE ON SLIGHT AILMENTS. New Edition. Just Ready. 

Slight Ailments. Their Nature and Treatment. By Ijonbl S. Ukalr, M.U.. 

F.R.5.. Professor of Practice, King's Medical College, London, Second Edition. 

Enlarged and llluslr.itcd. Price. CInlh, Si.i; ; I'apcr covers, .75 tents. 

Fine Edition, Heavy Paper. Kxtr.i Cloth, Price il.75 

OUTLIKE OF CONTENTS. 

aduciory. The Taiiguc in Mmih andSlighJ AillDcnu. ApjKtIlc. aiusoi Tliim. Milliner IndigEMlon, 

.lunsndTiciimcDi. CauiipUiDa.iU Tiuinunt, Diucluu. VcrUgs. UiiJdliKu. UilleuiMH. Sitk 

icht Neuralgia. Kheunulilm. The fiTeriih and Influnmatory SbU. Of Ihe Acluiil OllWwai la PoH 

tt Inauninitieii. OummDii Foinu of Slight InaamoutiDn, cic., <ic. 

Ihaluuong Ihc Dumerout ,.._ _ „ 

miiB gcnenl pracLtiDner. foi whuca i1 ii nalU In 
might b< laucli more UBprofitiihly " 
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while the line of Ihc oldci phfiiciin might b< mucli more UBpn&ublv tptaW—Anrrkai Jlw-.i/ if M,it,c»S 
BV SA.ME AUTHOR. 

ON LIFE AND VITAL ACTION IN HEALTH AND DISEASE. 
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THE USE OF THE MICROSCOPE IN PRACTICAL MEDI- 

»CINE. 
For Students and Practitioners, with full directions for ex.iminin^ the various 
secretions, etc., in the Microscope. Fourth Edition, joo Illuscrationt. Much 
enlarged. 8i-o. Price JI7.50 

KOW TO WORK WITH THE MICROSCOPE. 
A Complete iVlanual of Microscopical Manipulation, containing a full descrip- 
tion of many new processes of investigation, with directions for examining ob- 
jects under the highest powers, and for Liking photographs of microscopic 
objects. Fitih Edition. Comainingover 400 Illustrations, many of them colored. 
Octavo. .Price 17.50 

Thi EiicydapadlfdiuuterafihiiluicdiiianiifDT. Beau's veil ksawn work on Ibe WkrMttfu nndtn 
DpauLhle lopRocnt tn nbtiract of in coatput ; tuftmlio&ay.thoL anj^lhiiiBln hii deputmcnl u^n which 
it aS hcis, muL vaiiijtbi'^ 10 (he physician, fad, ii' iiiili«pc^>^Le m every oiiewho uau ihe m\aatcotit.'^^ 

BIOPLASM. 

A Contribution to the Physiology of Life, or an Introduction to the Study of 
Physiology and Medicine, for Students. With numerous Illustrations, 

Price $2.is 
PROTOPLASM; or MATTER AND LIFE. 

Third Edition, very much enlarged. Nearly 350 pages. Sixteen Colored 

^ Plates. Pan 1. Disse.vtient. Part 11. DE.MONSTRATn'e. Part IIJ. Stfr^ESTiVE, 
One volume. Price f3-<» 

IFE THEORIES; Their Influence upon Religious Thought. 
Six Colored Plates. Price 53.00 

ONE HUNDRED URINARY DEPOSITS, 
On two sheets, for the Hospital. Laboratory, o 
on Rollers, 
BERNAY, CHEMISTRY. 

Notes for Students in Chemistry. Compiled from Fo* 



^K Roi 



By Albert J. Bernav, ph.d. Sixlh Edition. 
ENTLEY'S STUDENTS' BOTANY. 



i and other manuals. 
Price Ji.is 



The -Students' Guide to Structural and Physiological Botany, By PROfESSOK 
RosEKT Bentlev, Illustrated by nearly 500 Wood Engravings. 

M PrefiaratioH. 



^ 



p. BLAKISTON. SON &*!. 

BEASLEY. THE BOOK OF PRESCRIPTIONS. 

Conlaining over 3100 Prescriptions, colleclcd from the Practice of ihe most 
Eminent Physiciaris and Surgeons — English, French and American; si Com- 
pendious History of the Materia Medica, Lists of the Doses of all ORicina] and 
Established Preparations, and an Index of Diseases and their Remedies. By 
Henrv Beaslev. Sixth Edition, Revised and Enlarged. Price 

BV SAME AUTHOR. 



' Nostrums. 



;tc. ; Perfumery and Cos- 
ts; Trade Chemicals. Scien- 
Eighth Edition. Price SI,3S 



f^Mfl^H 



HE DRUGGIST'S GENERAL RECEIPT-BOOK 

Comprising a copious Veterinary Formiilar 
and Proprietary Medicines, Druggi? 
melics; Beverages, Dietetic Articles ana uonaim 
tific Processes, and an Appendix of Ust-ful Table. 

THE POCKET FORMULARY and Synopsis of the British and 
Foreign Pharmacopceias. 

Comprising Standard and Approved Formula; for the Preparations and Com' 
pounds Employed in Medical Practice. Tenth Edition. 511 pp. l8mi>. 

fnce M-2i 
BENTLEY AND TRIMEN'S MEDICINAL PLANTS. 

A New Illustrated Work, containing full botanical descriptions, with an account 
of the properties and usesof the principal plants employed in medicine. etpeuaJ 
attention being paid to those which are officinal in ihe British and United bUles 
Pharmacopceias. The pi ants which supply food and substances required fay U>c 
sick and convalescent are also included. By R. Bextlev, F.K.S., Professor of 
Botany, King's College, London, and H. Trimen, m.b., f.h.s.. Department of 
Botany, British Museum. Each species illuslraied by a colored plate drawn 
from nature. In Forty-two parts. Eight colored plates in each part. 

Price %z each, or handsomely bound in 4 volumes, Half Morocco, 990.00 

■■li«o.iMbciinpM»lMe ID emmmmll ihi n. 
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BRUBAKER, PHYSIOLOGY 




" Dr. Bivhaker de«rv« Ihe bouty fhutlii of mcdifuL Hudrntl fpr hit Carapcnd af Phy^^'il"^. T^ 
■'■3nt;C'l the fiiijilailienl;il mij |intcLii^ai principled 'A Ihe sdcnre in a jnniFQlarly iiitiiW uiu AtO 

BYFORD. DISEASES OF WOMEN. New Revised Editioo. 

The Practice of Medicine and Surgery, as applied to the Diseases of Womeii 
ByW. H. BvFORD. am.,h.d., Professor of Obstetrics and The Diseases of Wo- 
men and Children, in the Chicago Medical College. Third Edition, Revised 

and Enlarged, much of It rewritten, with numerous additional illusirationb. 
Price, in Cloth (5.00; Leather, $6.00 

it of t>etnE wriilcn. We j er in bis dcpftrtmcru, and hat embodied in the pRteni 
J.. ., ..., I .^^ ,[„ ^uj„ yf , ^ijj, 5JJ of pmcilf.1 Jmv»- 

luiVmly connieBd l' \^'^ ,^'ra^n^ ™^ ^ 

M^-rm ........ w. .....'— I -nmi vali(«lik pracHCil wfirlcK iuued froa *l " ^' 

ran pro "— A.oii-O M^i.*l Ef^tnt'. 
BV SAME ALiTHOH. 

ON THE UTERUS. The Chronic Inflammation and Displnj 
ment of the Unimpregnated Uterus. 
An Enlarged Edition, with Illustrations. 8vo. 
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PUBLICA TIOSS. 

BRAUNE, TOPOGRAPHICAL ANATOMY. 

»An Atlas of Topographical Anatomy. Thirty-four Full-page Plates, Photo- 
graphed on Stone, from Plane Sections of Frozen Bodies, with many other illus- 
trations. By WiLHELM Braune, Professor of Anatomy at Leipiig. Translated 
and Edited by Edward Bellamv, f.r.c.s.. Lecturer on Anatomy, Charing 
Cross Hospital, London. Quarto. Prict, Cloth, }8.oo; Half Morocco, flo.oo 
" Ai ■ itholc (he work cuinoc Ihil lo rzxtx with a hvarty Rc«p(ioo by c-rcry profrcuive f tiukal of the huitian 
body. To Ihc mrgvon it is a coninbuliDa id Ihcirud]' ol lopo^phiciiuutoiBy whtchsetdt tobclmown lo Int 
properiy ^pr^eutcd To tiKh practiLionen who rcaidc in Inivt citici. wbcrv vmamj c^n be iludled ii)Kin fh« 
cadkvtr. Lt will afford a valuable aid, while 10 (how whn arc without luch memu of iLudy ii tc ad almoal india- 
penaable addition to a woikliitElibnry.-'—^Vnr rsrk Mtdiiii Rtord. 
■■ Wa coauncnd Ihc Iwoli moil heartily lo the Profenion."— yfwWca- Jo'Tnalf/MtdUalSiunt,. 

BUCKNILL AND TUKE ON INSANITY. 

A Manual of Pyschological Medicine : containing the Lunacy Laws, the 
■ Nosology, (Etiology, Statistics. Description, Diagnosis, Pathology (including 
^^ morbid Histology), and Treatment of Insanity. By John Charles Bitcknill, 
^r M.D., F.R.S., and Daniel Hack TtJKE, m.d., p.r.c.p. Fourth Edition, much 
r_ enlarged, with twelve lithographic plates, and numerous illustrations. Octavo. 
■^ Price (8.0O 

Fata lul book, by (hose who with to Ukakia thanHigh iiudy of (he lubject.— £Aii4iir/t Mr^ui/ T^rw^. 

■■ Wi can heartily commend (he work.— H-Kr.ia* Jt'tit^ of Iiutmly. 

BURDETT, HOSPITALS. 

Pay Hospitals and Paying Wards throughout the World. Facts in support 
of a rearrangement of the system of Medical Relief, By Henrv C. Burdett. 
8vo. Price 



Burded dlipliyi and diicmia Ihe whole tchcme of Hoti 
" nature and extent.— ^muriw Prattilitiur. 
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■ General, Fever, and Convalescent: their Progress, Management, and Work. 

B Second Edition, rewritten and much Enlarged, with many Plans and lltuslra- 
I tions. Crown 8vo. Price $4.50 

CoHTivn — Cii^r.— 1. Origin tod Growth of the Cottage Hcnpiial Syitem. a. Compualin Succcu of 
TFCatmeni in targe and tmall Hospltali. y Finance. 4. Cottage HDt|>i(aI Conatnietion and Saoitary Arrangt. 
m<n(> t. The Medical and Nunini Depanmcnli. fi Dofnatit Supenitlon and GaKral Matiaeemenl, 7. 
CoiUEc Huipilal Apptiancei and Fitiingi. B. Cottage Ferer Hoipilali 9. Midwijcfy in Coiugc Rotpilali. le. 
Rmmneraiimi Paying PailenB. u. Coavaleaccni Cottage. . la. Cottage Hoapitali in Ameriea. ij. Mors- 
•ris II. A mote Detaited A«oudi of ctnala Cottage Hoipl(a]i, wiiti Flaw and Qevatiou. t%. Selected and 
Model Pilot cilliciud and compaKd, with % detailed dcacriptlon of Tarioui Hnpiiali. ig. Pccullaiiliea and 
Special Feature! la Ihe Woilting of Cottage Hoaptiali. With an Appendli concainlog much •tstiillul and tuefid 
•nbnnation. 



BUZZARD, NERVOUS DISEASES. 

» Clinical Lectures on Dise.ises of the Ncrv 

t M.D. Illustrated. Octavo. 
CARPENTER, THE MICROSCOPE. Sixth Edition. 

The Microscope and its Revelations. By W. B. Carpenter, m.d,. f.R.S. 
Sixth Edition. Revised and Enlarged, with over 500 Illustrations. Price %%.^ 

It book of Hiemtcopy In iu ipecial reUiinn 



&RTER, EYESIGHT. New Bditioa now »ady. 

Eyesight, Good and Bad. A Treatise on the Exercise and Prtwrvalion ti 
Vision. % Robert Bruuenell Carter, f.h.c.s. Secoud Edition, with 5a 

Price, Ctolh,^t.i5 




CARTER, PRACTICE OF MEDICINE. 

Elements of Practical Medicine. By Alfred H. Carter, h.d., London. 
■■ ■ r of the Royal College of Physicians; Physician to the Queen's Hos- 

Price f 3X» 



pital, Binuinghar 

"Theot^cct of ihUTolulne i) le pmidc Ibn uudcni 



Crown 8vo. 




iDflheiu 



"Drr CaricT ia favDnbly known u 3 London phy4!<!tanoriciinit 

CULLINGWORTH, ON NURSING. 



A Manual of Niirsic 
VORTH. M.D., Physician 
:ighteen Illustrations. 



, Medical and Surgical, By CHAiit.ES 1. CUUJXG- 
o Si. Mary's Hospital, Manchester, England. With 
3mo. Cloth. fi.oo 



CAZEAUX'S GREAT OBSTETRICAL TEXT-BOOK. 

»A Theoretical and Practical Treatise, including the Diseases of Pregnaney 
and Panurition. By P. CAiEAVK, Adjunct Professor in ihc Faculty of Medi- 
cine of Paris, etc. etc. Revbed and Annotated by S. Tarnier, Former Clini- 
cal Chief of the Lying-in-Hospititl, etc., etc. Sixth American from the Seventh 
French Edition. Transiated by Wm, R. BtJtXOCK, M.D. One volume. Royal 
Octa.vo, over iioo pages, with Lithographic and 17J other IlliisIratJons on 
Wood. Price, Clotli, ffi.oo ; Leather, £700 

M. Cazeaux's great work on Obstetrics has become classical in its character, and 
almost an Encyclopaedia in its fulness. Written expressly for the use of studniB^ 
medicine, and those of midwifery especially, its teachings arc plain and txst- 
presentingacondenscdsummarv of the leading principles established by the ii>m| 
of the obstetric art, and such clear, practical directions for the management oF ft, 
pregnant, paj^urient, and puerperal states, as have been sanctioned by the mdjl . 
authoritative practitioners, and confirmed by the author's own experience. Collect- 
ing his materials from the writings of the entire body of antecedent writers, C4trefullv 
testing their correctness and value by bis own daily experience, and rejecting all suctt. 

vere falsified by the numerous cases brought under his own immediate observ^j 

1, he hasfonned out of them a body of doctrine, and a system of practical nA' 
which he illustrates and enforces in the clearest and most simple manner postitf 
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CHARTERIS, PRACTICE OP MEDICINE. 

Hand-Book of the Practice of Medicine. By M. Charteris, m.d.. Member 
of Hospital Staff and Professor in University of Glasgow. With Microscopic and 
other illustrations. Price $1.25 

" We have not often met with a book whick can be so confidently recommended to phytidana pt mmw in geoaral 
practice . ' ' — Lancet. 

** The ctyle in which it is written is clear and aKra€tive. The illustrations are a marked feature in it. It can 
be recommended as a very reliable, handy book, well adapted for ready reference." — Nrw Remedies. 

CHAVASSE ON CHILDREN. 

The Mental Culture and Training of Children. By Pye Henky Chavasse. 
i2mo. Price, Paper covers, .50; Cloth, $1.00 

The mental culture and training of children is of immense importance. Many 

children are so wretchedly trained, or rather not trained at all, and so mismanaged. 

that a few thoughts on this subject cannot be thrown away, even upon the most 

careful. 

CLAY ON OBSTETRIC SURGERY. Third Edition. 

A complete Hand-Book of Obstetric Surgery, with Rules for every Emergency 
and Descriptions of the more difficult as well as the every day operations. By 
Charles Clay, m.d., with numerous illustrations. From the Third London Edi- 
tion. i2mo. Price $2.oq 

"It is a useful and convenient book of reference; the illustrations are good, and the book will be found of value 
to the student and young practitioner, as well as to the skilled Obstetrician." — American ybumal ^ Obstetric t, 

CLEVELAND, POCKET DICTIONARY. 

A Pronouncing Medical Lexicon, containing correct Pronunciation and Defi- 
nition of terms used in medicine and the collateral sciences. By C. H. Cleve- 
land, M.D. Twenty-ninth Edition. i6mo. 

Price, Cloth, 75 cents ; Tucks with Pocket, $1.00 

This is a most convenient size for the pocket, and contains all the principal words 

in use, together with rules for pronunciation, abbreviations used in prescriptions, list 

of poisons, their antidotes, etc. 

COHEN, INHALATION. Enlarged Edition. 

Inhalation, its Therapeutics and Practice, including a Description of the Ap- 
paratus Employed, etc. By J. SoLis Cohen, m.d. With cases and Illustrations. 
A New Enlarged Edition. 8vo. Price $2.50 

"The book has the merit of containing much information that cannot be found elsewhere." — N. Y. MediceU 
yturnai, 

" One of the best treatises we have seen on this subject."— Jfiri/fVa/ Times and Gazette. 

BY SAME AUTHOR. 

CROUP, 

In its Relation to Tracheotomy. 8vo. Price |i.oo 

CLARKE, SURGERY. 

Outlines of Surgery and Surgical Pathology, including the Diagnosis and 
Treatment of Obscure and Urgent Cases. By F. LeGross Clarke, f.r.s. 
Second Edition. 8vo. Price $2.00 

COBBOLD, PARASITES. 

A Treatise on the Entozoa of Man and Animals, including some account of 
the Ectozoa. By T. Spencer Cobbold. m.d., f.r.s. With 85 illustrations. 
8vo. Price $5.00 
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COLES, THE MOUTH. Third Edition, just ready. 

IDtfonniiies of tlie Muuth, Congenital and Acuuircd, with Their Met 
Trcaunent, By Oaklev Coles, d.d.s. Third Ldition. 83 Wood Engnvi 
and 96 Drawings on Stone, Svo. 
"Allngeihrnvcnuit heartily congniiilMF Mf. Cnla on thiicrcdltalilccomi 
pH FEdsuild 10 hi* credit whtKvcr ll » known."— fi>//ilA yaor^al ^ O^Hlal i 
■•■ W( KCDUinHuid Ihb bool. B the ■Iwly of bcth .utg.onji nnd demist. ••—Lt 
BV SAME AUTllOK. 
pL MANUAL OF DENTAL MECHANICS. 
Containing much information of a practical ratore, t 
Appliances used in Mechanical Dentistry. "~ " 
Second Edition, with 140 Illustrations. i3ino, 

THE DENTAL STUDENT'S NOTE-BOOK. 

A iitw Edition. i6mo. 
CORMACK. CLINICAL STUDIES. 

iljalcd by Cases Observed in Hospital and Priv; 



JoHV Rose CoRMACK,M,D.,K.ii., etc. Illustrated. 3 



Practice. By i 

lis. i,i27pp, Priccts.oo 



COURTY, THE UTERUS, OVARIES. ETC. 

»A Practical Treatise on Diseases di the Uterus, Ovaries, and Fallopian 
Tubes, By Prof. A. Courtv, of Monipellier. France. Translated from the 
Third Edition by his pupil and assistant, Agnes McLaren, m.r.. m.k.q.c.p.I. 
With a Preface by J. Matthews Duncan, jf.u., ll.d., p.r.s.. Obstetric Physi- 
cian to Saint Bartholomew's Hosnital, London. With 431 Illustrations. 
VoL, 8vo, Price, in Handsome Cloth, f&.ao ; Full Sheep. Raised fiand^. i 
OUTLINE OF CONTENTS. 
rTraninrnoN.— On Ihc Anai°inr. Phyitiotoiy. nnd Tcralologv <iF the Ore 



Ulerlae Dlieasa In General : fh 
W DnAib, Fiiiwiioiul DiKH^ 

Alunuiom; DixiiH of ihe Ul .. 

Cyil ef [)ic Ovuy ud GtBho-potvii: Tu 



ilChirjcRiiiilanftJicrlne t>iMu«. P. 
OuiDcci of Pnililoa; Heitid SIMo w 
'ppcntJngn: Pelvic Hemarrhaj^ and 



lusirated. 



I. Curling, 1 



c Cord. ; 



[ogiiiied eM«whBre. In Franoc, iB 
■Irtariy W>i e^tnwiietl by the InKiiuie of Frfnu."— 7. Idalllrat Dut^tiL. 

CURLING. ON THE TESTIS. 

A Practical Treatise on the Diseases of the Testis. Spermatic C 

_ _ — - - s. Fourth Edition, Enlarged and II- 
Pricc J 5.50 

" We lielleve <hl> wnrii 1" he the itiwl IniilwDrthy lllit can be rmiulted in Ihit DepufUMnl of Sninnr. 
. . . , , hl> W-tf* ibouiid nUh valuable Kiigciliont nnd uuligni thm mtrk hit iminulc knavlaJac nl Ibc 

1iubieo."-J>-5,.« i\»cliliM,^. ^ 

COOPER'S SURGICAL DICTIONARY. 
A Dictionary of Practical Siirtjerj' and Encyclop;pdia of Surgical Sciel. 
By SAMtJEL Cooper. New Edition, brought 'down to the present time. 
Samvei, A. Lane, f.r.c.s., assisted by various eminent Sutgeons. In iir» 
vols. Pric«|13.0O 

COTTLE, ON THE HAIR. 
The Hair in Health and Disease. By E. W. Cottle, m.d. Partly fr 
notes of the laic Georc.p. Nayler. iSmo. 



( CORFIELD, DWELLING HOUSES. 

The Sanitary Construction and ArTancemcnl of Dwelling House; 
H, COBPIEbD, K.A., M.D. Enlarged Edition, with Plans and lllusim 
lamo. Price 



By^ 



PUB Lie A TtONS. 

^COULSON, THE BLADDER. Sixtb Edition. 

Diseases of the Bladder and Praslatc Gland. By Walter J. Coulson, f.R.C.S. 
Sixth Edition. Revised and Enlarged, with 21 Engravings. 8vo. Price $6.40 

CRIPPS, THE RECTUM. 

Cancer of the Rectum. Us Pathology, Diagnosis and Treatment. By. W. 
Hakrisum Ckipps. f.h.c.s. Illustrated by fUCcs. gvo. Price $2.40 

[PAY ON CHILDREN. Second Edition. Just Ready. 

The Diseases of Children. A Practical and Systematic Treatise for Practi- 
tioners and Students. By Wm. H. Day, M.D. Second Edition. Kewritlen and 
very much Enlarged. 8vo. 751 pp. Price, Qoth, f^J.oo; Sheep, g6.oo 

rk well idsptcd fa meet ihe wmnH **Dr. Day bfinn b:>'hk laAtcBlai^ciHriencbt «hj 

^^ .t_ D_-.i.. — ^^ ■...;, I — ^_ evidcnoa * vtiy iTiarouih ltoi>wkd«or*h6 titertlurt, 
naiivc >D<] furerin, pciUinlng u Ihit ipcclil bniich of 
nudiclne. Thr rwok hu Iweii wnlicnwlfb arm care, 
aqd (he author I* a Kood *ritcr. Th« pi^hliiher'i p4rl 
of ttic luk has lAyn be^n exccllfinily poriimiMd."..- 
BoUm Mnik-U ami Surjic^ ymmal. 
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\ DAY ON HEADACHES. Fourth Edition. 

The Nature. Causes, and Treatment of Headaches. Fourth Edition. Illus- 
trated. By Wm. Henrv D.w. M.D. Octavo. 

Paper Covers, 75 cents; Cloth, }i.ij 
HKAIT OF CoHrnrrs—Hradadie trom CfitbnJ Anacmit, Ccrcbml HnKrzm[B, Sympathclic, CoBcalivc, 
Dyipcplic « Btlla.i< Hcd.ch«. Hudalhc rnlm Plelhon, tram Eihautlion. frDin Dunge <n Cenhnl TIbiw, 
fnjin Aflectloiu a\ ifae Perlumleuin. Ncrvoui ud Ncrvo-HypenBic HadKhc, ToHuntc, Rbeumute, Anhitlic 
Htadubc, Ncuialgic Heidjche. and Keadachs of Childhiiad, Eariy and Advanced Li/a, 
>anh reading. The nmark> on IrcatncDI ircnry •enilMe.-'— A<A» MeJitml and Sm^g. Jimrmmt. 

DALBY, ON THE EAR. 

The Diseases and Injuries of the Ear. By W. B, Dalbv. h.d.. Surgeon and 
Lecturer on Aural Surgery, St. George's Hospital. With Illustrations, I2mo. 

Price 81.50 

safe&nd readable inlnxluction ro aural aurgery." ' "The lecturn occupr 136 pa^ei. an clearly and 
:ai J^fjj ami O'rcmfar. i corubclywiiueo.cuHatnaniinKroFgouJIIIuUriaclwia, 

DILLINGBERGER, WOMEN AND CHILDREN'S DIS- 
EASES. 

A Hand-Book of the Treatment of the Diseases Peculiar to Women and Chil- 
dren. By Dr. Emil DlLLiNGBERGEK. 12mo. Price Si. JO 

- It ii a wajria™ im f^i^-'. Ttlt Mylt il limple. dot. lucid, ind fr« him ihtorerical diicuision. No DBC wOl 
lelr=l Iht lioijl oullay for thii TOluiiK— ff«*i«Mrf hmJ LiuiiBilll MtilK^I y^nrna/. 

\ DUNGLISON, THE PHYSICIAN'S REFERENCE BOOK. 

The Practitioner's Ready Reference Book; a Guide in Office and Bedside Prac- 
tice; containing Therapeutical and Practical Hints. Dietetic Rules, .ind General 
Inrorination. By Richard J. Dunglison, m.d. Fourth Edition. 8vo, 

Price #3.50 

Wc on heartily eammtai ihu book ai one dial | ■■ The dcmud for a Iceond edilion <o loon after tha 

DURKEE, VENEREAL DISEASES. Sixth Edition. 

Gonorrhoea and Syphilis. By Siuas Durkee. m.d. Sixth Edition. Revised 
And Enlarged, with Portrait and Eight Colored Illustrations, 8vo, Price tyy) 

We may. finally, recommend Dr Durk«-> boob u eminently practical, wn *ri(len, full of extellenl eouinel. 

BOd worthy of bdas Cfjrii blicd bv every me—' — -''^ r-.-:^- , ,_^ ^ — t * .l . *....._ .* j.- . . »- . 

I aw Ciurflf ab« apeaki sT the book m Icn 
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DAGUENET, OPHTHALMOSCOPY. 

A M^Lnual of Ophthalmoscopy, for the Use of Students. By Dr. DAGVt 
Translated from the French, by Ur. C. S. Jeaffreson, p.r.c.s.e. lUustraicd. 
lamo. Price Ji-so 

DOBELL, WINTER COUGH AND CATARRH. 

On Winter Cough, Catarrh, BronchLlis, Emphysetna, Asthma, etc. By 
Horace Dobei.l, m.d., Lecturer at the Royal Hospital for Diseases of the 
Chest. Third Edition. With Colored Plates. 8vo, Price J3 jO 

K BY SAME AtrrHOR. 

P3N LOSS OP WEIGHT. Revised Edition. 

Blood Spitting a.nd Lung Disease. Colored Frontispiece of Lung. TaU 



8vo. 



Price I 



Map, etc. Second Edition Enlarged. 
DOMVILLE. ON NURSING. 

A Manual for Hospital Nurses and others engaged in attending to 

4th Edition. With Kc-iipcs for Sick Room Cookery, etc. 

DRUITT'S MODERN SURGERY. Eleventh Edition. 

The Surgeon's Vade Mecum; a Manual of Modem Surgery. By ROB^ 
DmjITT. F.R.c.s. Eleventh Enlarged Edition, with 369 Illustrations. 86a p_ __ 
1878. Price Js,00 

Tliis is a most complete, accurate, and trustworthy Hand, or Text-Book of Sur- 
gery. Unrivaled as a book for the Student. Fully illustrated, and brought up to 
the present state of the science. In use in many Medical Colleges. 

DULLES, ACCIDENTS. 

What to do First, in .\ccident 
lustrated. 16 mo. 



Lnd Poisoning. 



I picu guide foil 



By C. W. DULI.ES, M 

L leruiblB ih^f it ouchl 10 be 

Ilk tcmUiuy. — Atnanf 
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EDWARDS, BRIGHT-S DISEASE. New Edition. 

How a Person Affeaed with Bright's Disease Ought to Live, By Jos. F. Ed- 
wards, M.D. Second Edition, timo. Price .7; 



'Fh»l<;U»^, »<i>ell»l.>V> 



BY a 



AtTTHOR. 

CONSTIPATION. New Edition. 

Plainly Treated and Relieved Without the Use of Drugs. 
i2mo. 

MALARIA. 

Malaria : What 1 



Hov 



Where t< 
VACCINATION AND SMALL-POX. 

-Showing the Reasons in favor of Vai 
mcnts Advanced against it, with Hints 1 
Pox patients. i6mu. 
These are invaluable lillle (realises upon subjects that enter p.-iiiifuUy inlo the 
life experiences of a large majority of the human family. Dr. Edwards shows 5 
only how ihey may be avoided, but in plain and simple language he «cll» t 
already aRlirted with them how they may find relief. 



m. and the Fall.icy of the / , 
n the Maragemeni and Care of Srw 

Price -so 
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EKIN, WATER ANALYSIS. 

Potable Water. How to Form a Judgment on the Suitableness of Water for 
Drinking Purposes. By Charles Ekin. Second Edition. i2mo. Price .75 

ELLIS, DISEASES OF CHILDREN. 

A Practical Manual of the Diseases of Children, with a Formulary, By Ed- 
ward Ellis, m.d. Late Physician to the Victoria Hospital for Children, 
London. Fourth Edition Enlarged. Now Ready. Price $3.00 

BY SAME AUTHOR. 

WHAT EVERY MOTHER SHOULD KNOW. 

i2mo. Price .75 

" It is only too true that our children have to dodze through the early part of life as through a labyrinth. We 
must be thankful to meet with such a sensible guide for them as Dr. Ellis. — Pall Mall GaMttU. 

FENNER, ON VISION, Second Edition. Enlarged. 

Vision ; Its Optical Defects, the Adaptation of Spectacles, Defects of Accommo- 
dation, etc. By C. S. Fenner, m.d. With Test Types and 74 Illustrations. 
Second Edition, Revised and Enlarged. 8vo. Price $3.30 

FENWICK, THE PRACTICE OF MEDICINE. 

Outlines of the Practice of Medicine. With Appropriate Formulae and Illus- 
trations. By Samuel Fenwick, m.d.. Physician to the London Hospital. i2mo. 

Price I1.25 

" This little work displays a sound judgment in the arrangement of its suMect matter, and an intimate acquaint- 
ance with the practice of medicine possessed by but few writers, and should have been elaborated into a more 
comprehensive work. Of all the hand-books we have seen, this is certainly one of the \m%x.."—' Medical Herald, 

*' It is an eminently practical little treatise, pervaded with much common sense, and will doubtless be (bund 
useful, particularly by advanced students." — Boiton Mtdical and Surgical JouriuU. 

BY SAME AUTHOR. 

ON THE STOMACH. 

The Morbid State of the Stomach and Duodenum, and Their Relations to 
Diseases of Other Organs. With 10 Plates. 8vo. Price $4.25 

Atrophy of the Stomach and Its Effect on the Nervous Affections of the Digest- 
ive Organs. 8vo. Price $3. 20 

FOTHERGILL, ON THE HEART. Second Edition. 

The Heart and Its Diseases. With Their Treatment. Including the Gouty 
Heart. By J. Milner Fothergill, m.d., Associate Fellow of the College of 
Physicians of Philadelphia. Second Edition, Entirely Re-written. Octavo. 

Price $3.50 



" It is the best, as well aa the most aeoent work on 
the subject in the English language.'*— ^f^'t/iro/ Press 
and Circular, 

'* The most interesting chapter is undoubtedly that 
on the gouty heart, a subject which Dr. Fothergill has 
specially studied, and on which he entertains views 
such as are likely, we think, to be generally accepted 
by clinical physicians, although they have not before 
been stated, so far as we are aware, with the same 
breadth of view and extended Ulusiration." — British 
Medical Journal. 



** To many an earnest student it will prove a Kght in 
darkness ; to manv a practitioner cast down with a 
sense of his powerlessness to cope with the rout and 
demoralijAtion of Nature's forces, a present hdp in 
time of trouble." — Philadelphia Medical Times. 

" The work throughout is a masterpiece of graphic, 
lucid writing, full of good, sound teaching, which will 
be appreciated alike by the practitioner and the stu- 
dtsxtr-^udeHis' journal. 



FULTON, ON PHYSIOLOGY. 

A Text-Book of Physiology. By J. Fijlton, m.d., Professor at Trinity 
Medical College, Toronto. Secona Edition, Illustrated and Revised. 8vo. 

Price $4.00 
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FLOWER, DIAGRAMS OF THE NERVES. 

Diagrams of ihe Nerves of the Human Body. Exhibiting their Origtiifr'l 
Divisions, and Connectioos, with theii Distribution to the variotjt Regions of the 
Cutaneous Surface, and to all the Muscles. By William H. Flower. F.H.C.S., 
F.R.s., Hunterian Professor of Comparative Anatomy, aad Conservator of the 
Museum of the Royal College of Surgeons. Third Edition, thoroughly revised. 
I With six Large Folio Maps, or Diagrams. Royal Quarto. Price 53.50 

F "Adminblr urangcd. and will br of iBcalculatile aid to the itudint of anuony. Each of Ihe Urge anil 

Ktaunrul pbu \i iic<:ainpAai«l oiih eipluutory uii."— jV. V. Midkiil Rntrd. 

~ " The ocivM and gMglLi are dearly lepreiimnl. The iinproiiaiit in well nude, and no ilaubt Ibc diipuii 

FLAGG, PLASTIC FILLING. 

Plastics and Plastic Filling ; As Pertaining to the Filling of all Cavities of De- 
cay in Teeth below Medium in Structure, and to Difficult and Inaccessible 
Cavities in Teeth of all Grades of Structure. With some beautifully executed 
Illustrations. By J. Foster Flagg, d.D.s,, Professor of Dental Pathology and 
Therapeutics in Philadelphia Dental College. Octavo, Price $3.00 

ConTEHn.— Inlmduclaty. AiticlE t, Pluiic Filling, i, Anulgam. ], AnmlgiDi cnnlinued, 4, AiBnlcun 
coriiniieif- 5, Attributes of McuU uied far AraolgAin ALIi>y>. A. The Making of Amalgam AUov*. 7- Tata 
rm Analgani. g. PrepaiaiianofCarltiet. 9. The Haking oT Amalgam, 10. ItHlnimait Tor the ImeniDX v( 
Amalgam Filllngi. II. The iDieitiDn DrAfflulgam Flllingi, 11, r,eii«al Coiulderaliinu PcHalniiig Is' Anialaiuii. 
I}. GuiU'pcrcha i*. Oir<h!onde of Zini. ij, Oiiy.aulphata of Zinc i<. 2)tii: Phcuphaii. i). TeupoHrir 
Slopping. iS. Technicalities. ConcIuiiaB. 

FOSTER. CLINICAL MEDICINE. 

Lectures and Essays on Clinical Medicine. 
Illustrated, 8vo, 

lilDuelta wiser man w hia puns."— J^. V. Mttik^ it may ben 
jtnnttU, I UUojta and 

FOX. ATLAS OF SKIN DISEASES. 

Complete in Eighteen Parts, each containing Four Chromo-Lithographic Plates. 
with Descriptive Text and Notes upon Treatment. In all 73 large coloied Plates. 
By TlLBDRY Fox. M.D.. F.R.C.P., Physician to the Department for Skin Diseases 
in University College Hospital. Folio Site. 

Price fi.oo each, or complete, bound in cloth, fiouoo 
No Atlas of Slcin Diseases has been issued in this country for many years, and no 
complete work of the kind is now procurable by the Profession, This one, brought 
out under the editorial supervision and care of Dr. Tilbury Fox (the most distin- 
guished writer on Cutaneous Medicine now in the English language), is partly basetl 
upon the classical work of Willan and Baieraan (now entirely out of print), but com- 
pletely remodeled, so as to represent fully the Dermatology of the present d 

"Piefrrtnoe wmbeai«n«Flhin(orlt over Hcbra: nol nimply. however, becauie it isahnmipnK 
by minn of (he oMDiieroritt uecuiion, ihe Eicellent dcliiKsilon of diiease. and the naiiual colorlog of 

Tu. 1... _. i. — >iRly new. In the accuracy of the luticr the iiib«riber may have l^- * 

la br.liVbaty Tot "SrlthllMnd fmifm Mitict-CkimrzicaHlt 

PRANKLAND. WATER ANALYSIS. 

Water Analysis, For Sanitary Purposes, with Hints for the Interpretation of 
Results. By E. Frankland, m.d., f.r.s. Illustrated. i3mo. Price |i.oo 

^mmeod I '■ The worV li one whith pfayildua p 



By Balthazar Foster, «.d. 
Price (3-00 

recanl of honest week, luch as I>t. Tosler 
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BY SAME AUTHOR. 



.CHEMISTRY. 

■ How to Teach Chemistry; being Six Lectures t 

K by G. George Chaloker. F.c.s. Illustrated, I3i 



Science Teachers, Edjted 
o. Price 1 1. IS 
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FOX, WATER, AIR AND FOOD. 

Sanitary Examinations of Water, Air and Food. 
M.D. 94 Engravings. 8vo. 



By Cornelius B. Fox. 
Price $4.00 



GAi^LABIN, DISEASES OF WOMEN. 

The Student's Guide to the Diseases of Women. By A. Lewis Gallabin, m.a., 
M.D., F.R.c.P. Illustrated with 63 Engravings. i2mo. Price $1.25 



"Among all the various works on diseases of women 
uiih which* we are acquainted, there is none which so 
nearly approaches the perfection of what a student's 
text-book should be . . . The work is well illustrated." 
— Students' yournai. 

" Though the book is a small one and the subject ex- 
tensive, yet so admirable is the style of the writer, ajul 
so careful his selection of words, that each disease is 
thoroughly treated of." — FkiUid^tphia Medical Times. 



" Its style is clear, elegant, and concise. It contains 
a great amount of information ; indeed, we do not thmk 
the student or practitioner will find any book which 
will convey to him in so small a compass so much accu- 
rate knowledge about the pathology and diagnosis of 
the diseases peculiar to women." — Medical Times and 
Gazette. 



GROSS, BIOGRAPHY OF JOHN HUNTER. 

John Hunter and His Pupils. By S. D. Gross, m.d., Professor of Surgery in 
Jefferson Medical College, Philadelphia. With a beautifully executed full length 
Portrait of the Author in his Study. A Handsome Octavo volume. Bound in 
Beveled Cloth. Price $1.50 

"It is refreshing to read the story of a life so fully devoted to science, and the reader will readily appreciate 
Professor Gross's enthusiasm for his subject, which leu him to extend what was originally intended for an essay to 
its present size. 

'* The phototype of Sharp's well-known engraving of Sir Joshua Reynold's portrait is an excellent reproduction, 
and forms a fitting and handsome frontispiece. 

" The volume will prove an ornament to the study table, where it will be a constant incentive to whatever is 
best and noblest in a noble profession."— ^.«/t;;; Med. and Surreal yournai. 

BY SAME AUTHOR- 
AMERICAN MEDICAL MEN. 

American Medical Biography of the Nineteenth Century, with portrait of Di. 
Benjamin Rush. Large 8vo. 



GLISAN, TEXT-BOOK OF MODERN MIDWIFERY. 

A Text- Book of Modern Midwifery. By Rodney Glisan, m.d.. Emeritus 
Professor of Midwifery and Diseases of Women and Children in the Medical 
Department of Willamette University, Portland, Oregon, and Late President 
of the Oregon State Medical Society. With 129 Illustrations. One Volume, 
octavo, 624 pp. Price, in Cloth $4.00 ; in Leather l5-oo 

GILL, ON INDIGESTION. Third Edition. 

Indigestion ; What It Is ; What It Leads To ; and a New Method of Treating 
It. By John Beadnell Gill, M.D. Third Edition. i2mo. 

GANT, ON THE BLADDER AND PROSTATE. 

Diseases of the Bladder and Prostate Gland and Urethra, including a Practical 
View of Urinary Diseases, Deposits and Calculi. Fourth Edition, Revised and 
Enlarged, with New Illustrations. i2mo. Price $3.00 

GIBBES, STUDENT'S PATHOLOGY. 

Practical Histology and Pathology. By Heneage Gibbes, m.b. i2mo. 
Cloth. Price 1 1. 00 

Chap. x. Introduction, a. On Preparing Tissues for Examination. 3. On Cutting Sections. 4. On Staining^. 
5. On Double Staining. 6. On Mounting. 7. Method of Obtaining Animal Tissues, etc. Practical Histology, 
Pathology, Memoranda and Formula;. 

" ThU excellent little work is admirably adapted to fulfill the purpose for which it has been written. It is 
short, clear., and eminently practical. The author is evidently an accomplished histologist, and hb book conveys 
the impression that it is based ttpon his own personal experience." — The London Medical Record. 
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GODLEE'S ATLAS OF HUMAN ANATOMY. 

illustrating most of the Ordinary Dis; 



plete. Folio Siie. 48 Colored Plates. By Rickman John Codlee. M.D., 
F.R.c.s, Forming a lai^e Folio Volume, with References, and an OcUvo 
Volume of Lctler-press. 

Price of the two Volumes, Atlas and LeUer-press, Cloth, (20,00 
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^V^OWERS, SPINAL CORD. 

^^L Diagnosis of Diseases of the Spinal Cord. With Colored Plates and EngraV: 

^^^L ings. A Second Edition, Revised and Enlarged. By William R. Gdweks, 
^^^T M.D., Assistant Professor Clinical Medicine. University College, London. Bva. 
^^V Second Edition. Price f 1. 50 

^^^ BV SAME AtTHOR. 

OPHTHALMOSCOPY. 

A Manual and Atlas of Medical Ophthalmoscopy. With iG Colored Auto' 

»type iind Lithographic Plaies and 26 Wood Cuts, comprising ill Original Illus- 
trations of the Changes in the Eye in Diseases of the Brain, Kidnevs, etc. 8vo. 
' Price |6x» 
EPILEPSY AND ITS TREATMENT. 

onic Convulsive Diseases: Their Causes, Symptonii, 
Just Keatiy. Price. Cloth. >4J» 

NERVOUS DISEASES. 

A Manual of Diseases of the Nervous System, for Practitioners and Siudcnti, 

hi Pnsi. 

, *\n\t pmloundlT coirrerianl oillt Ihc liltnluK of h» w^n.hu luM illowed blmiirtnla 




—MMturth iffJlnt Jim'itai. 
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NHOW, BRONCHITIS. 

On Chronic Bronchitis, especially 



Diseases of the Heart. 



connected with Gout, Emphysema, vid 
E. HtiADLAM Greenhow, H.o. i3mo. Price yi. 50 



' SAME AtTHOR. 



ADDISON'S DISEASE. 



Being the Croonian Lectures, delivered before the Royal College of Physi- 
cians, London. Revised and Illustrated by Plates and Reports of Cases. 8vo. 

Price J3.O6 

HUGHES, COMPEND OF THE PRACTICE OF MEDICINE. 

. A Conipend of Practice, fly Ijamkl \L. Utiouts. m.d,, Dcinonstrstor of 

L Clinical Medicine at Jefferson Metlic.il College, Philadelphia. In two parts — 

I Part 1.— Continued, Eruptive, and Periodicnl Fevers, Diseases of the Sum- 

I ach Intestines. Peritoneum. Biliarj- Passages, Liver, Kidneys, etc.nnd Genet^U 
I Discaaes, etc 

r Part 11.— Diseases of the Respiratory System, Circulatory System, Mul 

Nervous System ; Diseases of the Blood, etc. 

Price of each Part, in Cloth, ;i.oo; interleaved for the addition of Notes, $t.3$ 
i *,' These liltJc books can be regarded .nsa full set of notes npon the Practice 

■ of Medicine, containing the Synonyms, Definitions, Causes, Symptotns, fng- 
I nosis. Diagnosis, Treatment, etc., of each disease, and including a number of 
I new prescriptions. They have been compiled from the lectures of pronunrat 
I Professors, and reference has been made to the latest tvritings of Prafn^^H 
^ Fust, Da Costa, Reynolds, Bartmolow. Roberts and others. "^^H 
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HABERSHON, ON THE STOMACH. 

On Diseases of the Stomach— The Varieties of Dyspepsia — Their Diagnosis 
and Treatment. By S. O. Habershon, m.d., f.r.c.p., Senior Physician to, and 
Late Lecturer on, the Principles and Practice of Medicine at Guy's Hospital. 
Third Edition, Revised. Crown 8vo. Price $1.25 

** As an expression of the results of lonft personal experience m both hospital and private practice, conveyed 
in agreeablc^hough not always fSerspicuoiis diction, this contribution of Dr. H.ibcrshon's has special value of its 
own, and is so far entitled to the favorable consideration of the practitioner, as is already tesuAed by a demand 
for a third edition." — AiHerican yournat of Medical Scitnces. 

HALE, ON CHILDREN. 

The Management of Children in Health and Disease. A Book for Mothers. 
By Mrs. Amie M. Hale, m.d. Abounding in valuable information and com- 
mon sense advice. New Enlarged Edition. i2mo. Price .75 

" We shall use our influence in the introduction of this work to families under our care, and wc urge the pro- 
fession generally to follow our example."— ^i(^a/t^ Medical and Surgical Journal. 

HORWITZ, COMPEND OF SURGERY. 

A Compend of Surgery, including Minor Surgery, Amputations, Fractures, 
Ligatures, Dislocations, Surgical Diseases, etc., with Differential Diagnosis and 
Treatment. By Orville Horwitz, b.s., m.d., with Illustrations. i2mo. 

Cloth, 1 1. 00 

HARDWICKE, MEDICAL EDUCATION. 

Medical Education and Practice in All Parts of the World. Containing 
Regulations for Graduation at the Various Universities throughout the World. 
By Herbert Junius Hardwicke, m.d., m.r.cp. 8vo. Price $3.00 

" Dr. Hardwicke's book will prove a valuable source of information to tho'te who may desire to know the 
conditions up'>n which medical practice is or may be pursued in any or every country of tne world, even to the 
lemote^t corner* of the earth. The work has been compiled with great care, and must have required a vast 
amount of labor and perseverance on the part of its author." — Dublin Medical yournal. 

HARLEY, ON THE LIVER. Illustrated. 

On Diseases of the Liver, with or without Jaundice. Diagnosis and Treat- 
ment. By George Harley, m.d. Author of the Urine and Its Derangements. 
With Colored Plates and Numerous Illustrations. Royal Octavo. 

Price, Cloth, 55.00; Leather, 56.00. 

" The whole subject-matter is treated in a masterly 
manner, and the work is destined to find a place 
among the classics.".— i»/r</K-<»/ Herald, Louisville^ 
Ky. 

" It Is the outcome of a mind that went to its task 
amply equipped therefor. It is the product of long 
thinkin{{ and rii>e judgment. . . . Wc must con- 
tent ourselves with this bare statement, honing that 
those who read the b >ok will derive as much oencfit as 
ounielves." — Aew Orleans Medical and Surgical 
yournal. 

HOLDEN, HUMAN OSTEOLOGY. Sixth Edition. 

Comprising a Description of the Hones, with Colored Delineations of the At- 
tachments of the Muscles. The General and Microscopical Structure of Bone 
and its Development. Hy the Author and A. Dorax, f.r.c.s., with Lithographic 
Plates, etc. By Luther Holoen, f.r.c.s. Numerous Illustrations. Sixth 
Edition, carefully Revised. Price S6.00 

BY SAME AUTHOR. 

ANATOMY. 

Manual of Dissections of the Human Body. 
170 Illustrations. 



** It is one of the freshrsi, most rtadahle, and most 
insiructir'e medical books that have been laid upon our 
table during the present decade. . . In conclusion, 
wc comnuMid again most heartily Dr. Harley's 
extremely valuable book." — Philadelphia Medical 
limes. 

" The work is far in advance, in original and prao- 
tical inform.ition, of any treatise on the subject with 
«rhich we are :«(:quainted, and is worth many times its 
cost to any physician treating hepatic troubles.*' — 
Chicago Mi'dtcal Times. 



Fourth London Edition. With 

Price $5.50 



LANDMARKS. 

Landmarks, Medical and Surgical. Third London Edition. Revised and 
Enlarged. Price $i.QO 

" Mr. Holden is the happy possessor of the faculty of writing interesting works on Anatomy. A p*rt of the 
charm consists in the frequent references to practical points, and in the explanation of the advantages ft*K' objects 
of details of structures." — Boston Medical and Surgical yournal. 



p. fiT-AK/f!TO!>r. sro.v^ co.'-s 



HEATHS OPERATIVE SURGERY. 

A Course of Operative Surgery, consisting of a Series of Plates, each p,.,^ 
conUining Numerous Figures, Drawn from Nature by the Celebrated Anatomi- 
cal Artist, M. Leveille, of Paris, Engraved on Steel and Colored by Hand, 
. under his immediate superiniendenee. with Descriptive TcxI of Each Operatioa. 

^^- By Christopher Heath, f.h.c.s., Sui^eon to University CoUeije Hospital, and 
^^L ■ Holme Professor of Clinical Surgery in Univereiiy College, London. One Large 
^^H Quarto Volume. P^^^ }i4.oO 

^^^r The author has embodied in this work the experience gained by him during 
tivcnty years of surgical leaching. It comprises all the operations that are required 
in ordinary surgical practice. He has selected for illustration and description those 
methods which appear to give the best results in practice, referring to the crrotB 

i likely to occur and the best methods of avoiding them. 
The STUDENT'S GUIDE TO SURGICAL DIAGNOSIS. 
i3mo. Price fi.is 

sfp 
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. MANUAL OP MINOR SURGERY AND BANDAGING. 

Sixth Edition. Revised and Enlarged. With 115 Illustrations. iimo. 

Price j2,oo 

HEATH'S PRACTICAL ANATOMY. Fifth London Edition. 
Practical Anatomy. A Manual ol" Dissections. Fifth London Edition. I4 
Colored Plates, and nearly 300 other Illustrations. Just Ready. Pric« fJ.OO 

INJURIES AND DISEASES OF THE JAWS. 

Tht' Jacksonian Priie Essay of the Royal College of Surgeons of England, 
1867. Second Edition, Revised, with over [51J Illustrations. Octavo. 

Price £4.3; 
HOOD, ON GOUT AND RHEUMATISM. 

A Treatise on Goul, Rheumatism, .ind the Allied Affections. Their Treal- 
ent. Complications, and Prevention. Ily Pktek Hood, M.n. Second Edi- 
)n. Revised and Enlarged, With some Considerations on Longevity. Octavo. 

Price #3.50 

ObtLTvaiioni nn Trcntntnt Kn ipMblly (o be commctidfa."— /j«i/.i« Lancrl. 

HOLDEN, THE SPHYGMOGRAPH. 

The Sphygmogrnph. Its Physiological and Pathological Indications. By 
Edgar Holden, m.d. Illustrated by Three Hundred Engravings on Wood. 
8vo. Price JJ.00 

HOLMES. THE LARYNGOSCOPE. 

A Guide to the Use of the Laryngoscope in General Practice. By Gordon 
Holmes, m.u., Physician to the Throat and Ear Infirmary, umo. Price #1.00 
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VOCAL PHYSIOLOGY. 

Vocal Physiology and Hygiene. With reference 1 
Preservation of the Voice. Illustrated. i2mo. 

HOFF, ON h.«:maturia. 

H»maiuria as a Symptom of the Diseases of the Geniio-Urinan' Organs. Bj 
O. HoFF. w.it, Illustrated, timn. Plifi*^ 
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HUNTER, MECHANICAL DENTISTRY. 

A Practical Treatise on the Construction of the Various kinds of Artificial 
Dentures, with Formulae, Receipts, etc. By Charles Hunter, d.d.s. 100 
Illustrations. i2mo. Price $1.50 

*' It is the outcome of his own experience of some twenty yean* as a Mechanical Dentist, and contains, moreover, 
much derived from practical knowledge of other dentists. The value of the book is abo much added to by iUus- 
(rations. It will be very useful to the Dental Student, and to all Mechanical Dentists."— Z^^^t^n Medical Tinus 
*Hd Gazette. , 

HUTCHINSON'S ILLUSTRATIONS OF CLINICAL SUR- 
GERY. First Volume Complete. 

Consisting of Plates, Photographs, Woodcuts, Diagrams, etc. Illustrating 
Surgical Diseases, Symptoms, and Accidents; also Operations and other 
Methods of Treatment. With Descriptive Letter-press. By Jonathan Hutch- 
inson, F.R.C.S., Senior Surgeon to the London Hospital, Surgeon to the Moor- 
fields Ophthalmic Hospital, and to the Hospital for Diseases of the Skin, Black- 
friars. In Quarterly Fasciculi. Imperial 4to. Volume i. (Ten Fasciculi) bound 
complete in itself. Price ^$25.00. Parts Eleven to Fifteen of Volume 2, Now 
Ready. Each, $2.50 

HEWITT, DISEASES OF WOMEN. Fourth Edition. 

The Diagnosis, Pathology, and Treatment of Diseases of Women, Including 
the Diagnosis of Pregnancy. Founded on a Course of Lectures Delivered at St. 
Mary's Hospital Medical School. By Graily Hewitt, m.d., Lond., m.r.c.p.. 
Physician to the British Lying-in Hospital ; Lecturer on Midwifery and Diseases 
of Women and Children at St. Mary's Hospital Medical School; Honorary 
Secretary to the Obstetrical Society of London, etc. The Fourth American 
Edition. Revised and Enlarged, with New Illustrations. Octavo. 

. Price, Paper, $1.50; Cloth, $2.50 



" Readers of the former editions will not reouire to 
be told that the additions now made are of the Highest 
possible excellence."— /iwr J and Gazette. 

" It is one of the most useful, practical, and compre- 
hensive works uDon the subject in the English language, 
a true guide to tne student, and an invaluable means of 
reference for the teacher."— A^. Y. Medical Record. 



" The excellent work of Dr. Hewitt presente — in a 
form well adapted to conduct the student to a knowledge 
of the Diseases of Women, and to assist the young 
practitioner in his study of these diseases at the bedside 
of the patient — a very full and clear exposition of the 
views entertained bv the most authoritative teachers as 
to their pathological treatment and their correct Diag- 
nosis."— /Iwrr. Med. yournal. 



HAY, SARCOMATOUS TUMOR. 

History of a Case of Recurring Sarcomatous Tumor of the Orbit in a Child. 
By Thomas Hay, m.d. Illustrated. Paper. Price .50 

HEWSON, EARTH IN SURGERY. 

Earth as a Topical Application in Surgery, Being a Full Exposition of its Use 
in Cases Requinng Topical Applications. By Addinell Hewson, m.d. Illus- 
trated. 8vo. Price I2.50 

HODGE, ON ABORTION. 

On Foeticide or Criminal Abortion. By Hugh L. Hodge, m.d. 

Price, Paper, .30; Cloth, .50 
HODGE, CASE-BOOK. 

Note-Book for Cases of Ovarian Tumors. By H. Lennox Hodge, m.d. With 
Diagrams. Price, Paper, .50 

HIGGINS. DISEASES OF THE EYE. Now Ready. 

A Hand-Book of Ophthalmic Practice. By Charles Higgins, f.r.c.s. 
Ophthalmic Assistant Surgeon at Guy's Hospital. Second Edition. i6mo. 

Price .50 

CoKTKNTS. — Section i. Discharge from the Eyes. ii. Intolerance of Light, iii. Iritis and Glaucoma, rv. 
Diseases of the Eyelids, v. Watering of the Eye. vi. Acuteness of Visioa, Field of Vision, Anomalies of Re- 
fraction, Astigmatism, Accommodation, Presbyopia, vii. Disturbance of Vision, Use of the Ophthalmoscope, 
Normal and Morbid Appearances, viii. Injuries. 

" We have rarely seen so much important information condensed in so short a space." — American Medical 
Jaurnal. 
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HARRIS. THE PRACTICE OF DENTISTRY. Tenth Edition. 

»The Principles and Practice of Dentistr)-. Tenth Revised Edition, In ereal 
part Rewnlten, Rearranged, and with many new and important llluslratiuns. 
By Chapin a. Harris, m.d., d.d.s. Edited by P. H. Austen, m.d., Professor 
of Dental Science and Mechanism in the Baltimore College of Dental Surgery. 
Withncarly 400 Illustrations. Royal Octavo. Price, Cloth. J6.50; Leather. $7.50 
This new edition of Dr. Harris' work has been thoroughly revised in all its parts. 
more so than any previous edition. So great have been the advances in many 
branches of dentistry that it was found necessary to rewrite the articles or subjects, 
and this has been done in the most efficient manner by Professor Austen, for many 
years an associate and friend of Dr. Harris, assisted by Professor Gurgasand Thomas 
S. Latimer, m.d. The publishers feel assured that it will now be found the most 
complete text-book for the student, and guide for the practitioner in the English 
language. 

BY SAME AUTHOR. 

L MEDICAL AND DENTAL DICTIONARY. Fourth Edition. 

A Dictionary of Medical Terminology, Dental Surgery, and the Collateral 
Sciences. Fourth Edition, Carefully Revised and Enlarged. By FeruikanO 
J. S, GoBGAS, M.D.. D.D.S.. Professor of Dental Surgery in the Baltimore College, 
etc. Royal Octavo. Price, Cloth. ^.50; I.caihei, (7.50 

This Dictionary, having passed through thret editions, and been for some time 
L6tit of print, has been again carefully revised by F. J. S. Gorgas, m.d.. Dr. Hnms' 
niccessor as Professor of Dental Surgery in the Baltimore College of Dental Surgery. 
Ein his preface to this new edition, the editor says ; — 

" The object of the reyiser has been to bring the book thoroughly up to the pres- 
ent requirements of the profession, the <W>rfjVii/ portion having been as carefully re- 
vised and added to as that devoted more espcciall)' to Dtntal Science, while a 
number of obsolete terms and methods have been omitted. In nearly every one of 
the seven hundred and forty-three pages of the former edition corrections and addi- 
tions have been made, and many new procasses, terms and appliances describl ' 
some of which are not found in any other work published." 

HANDY. ANATOMY. 

For the Use of i 

Price S3-00 

HILLIER, DISEASES OF CHILDREN. 
ACIinical Treatise on the Diseases of Children. 

HUFELAND, LONG LIFE. 
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" li ccruinly '■hodJ be In the libiary uf cviiy i>lin''^ljin."— -VnAca/ ^'iV- 

HUNTER, PORTRAIT OF. 

Portrait of John Hunter. From Sharp's well-known Engraving ; 
Sir Joshua Reynold's Portrait. For Framing. Large site. 9x11; sheet 16 s 30. 
Price, in the Sheet, sent fi^c by mail, jo cents; or. Handsomely Framed, 

Price f 1.00 
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HEADLAND, THE ACTION OF MEDICINES. Ninth Edition. 

On the Action of Medicines in the System. By F. W. Headland, m.d. 
Ninth American Edition, Revised and Enlarged. 8vo. Price $3.00 

" It displays in every page the evidence of extensive knowledge and of sound reasoning: it will be usefiil alike 
to those who are just commencing their studies, and to those who are engaged in the active pursuits of pro- 
fessional life." — Medical Times. 

** The very favorable opinion which we were amongst the first to pronounce upon this essav has been fully 
confirmed by the general voice of the profession, and l>r. Headland may now be congratulated on having pro- 
duced a treatise which has been weighed in the balance, and found worthy of being ranked with our standard 
medical ynfoxks."— London Lancet. 

JAMES, SORE THROAT. 

On Sore Throat, Its Nature, Varieties and Treatment, Including its Con- 
nection with other Diseases. By Prosser James, m.r.c.p. Fourth Edition, 
Revised and Enlarged. With Colored Plates and Numerous Wood-cuts. i2mo. 

Price $1.25 

" We can confidently recommend his therapeutic teachings as well worthy of the careful consideration of the 
Profession, for they set forth the practice of an enthusiastic worker, whose special experience has been laixe and 
lengthened." — British Medical yournal. 

" The practitioner who buys Dr. James' unpretendine little book will provide himself with a wise and practical 
clinical commentary, and witba well arranged digest of long and varied experience." — Westminster' Revitw. 

BY SAME AUTHOR. 

LARYNGOSCOPY AND RHINOSCOPY. 

Including the Diagnosis of Diseases of the Throat and Nose. Third Edition. 
With Colored Plates. i8mo. Price $2.00. 

" Tt gives in a succinct form the approved methods of examination and treatment of diseases of the nose, throat, 
and larynx. The plan pursued is one well adapted to the needs of the general practitioner." — American Medical 
yintmal. 

JONES, AURAL ATLAS. 

An Atlas of Diseases of the Membrana Tympani. Being a Series of Colored 
Plates, containing 62 Figures. With appropriate Letter-press and Explanatory 
Text. By H. Macnaughton Jones, m.d.. Surgeon to the Cork Ophthalmic and 
Aural Hospital. 4to. Price $4.00. 

** The cases are well selected, the drawings executed from life, highly artistic and very conscientious, and the 
commentaries indicate familiarity with the subject and good judgment in dealing with it." — British Medicat 
yournal. 

BY SAME AUTHOR. 

AURAL SURGERY. 

A Practical Hand-book on Aural Surger)'. Illustrated. Second Edition, Re- 
vised and Enlarged, with new Wood Engravings. i2mo. Cloth. Price $2.75 

JONES, SIEVEKING AND PAYNE, PATHOLOGICAL AN- 
ATOMY. 

A Manual of Pathological Anatomy. By C. Handfield Jones, m.d., and 
Edward H. Sieveking, m.d., Physician to St. Mary*s Hospital. A New En- 
larged Edition. Edited by J. F. Payne, m.d., Lecturer on Morbid Anatomy at 
St. Thomas' Hospital. With Numerous Illustrations. Demi 8vo. Price IS-S^- 

JONES, ON SIGHT AND HEARING. 

The Defects of Sight and Hearing, their Nature, Causes, and Prevention. By 
T. Wharton Jones, m.d. Second Edition. i6mo. Price .50. 

KIRBY, ON PHOSPHORUS. Fifth Edition. 

Phosphorus as a Remedy for Functional Diseases of the Nervous System. 
By E. A. Kirby, m.d. Fifth Edition. 8vo. Price Ji.oo 

KOLLMEYER, KEY TO CHEMISTRY. 

Chemia Coartata, or Key to Modern Chemistry. By A. H. Kollmever, m.d. 
With Numerous Tables, Tests, etc. Price $2.35 

KIRKE, PHYSIOLOGY. Revised and Enlarged. 

. A Hand-book of Physiology. By Kirke. Tenth London Edition. By W\ 
Morrant Baker, m.d. 420 Illustrations. Now Ready, Price J^S-oo 

" This is undoubtedly the best work for students oa Physiology extant." — Cincinnati Med. News. 



I KANE, THE OPIUM, MORPHINE AND SIMILAR HABITS. 

Drugs Uiat Enslavt, The Opium. Morphine. Chloral, H.ishisch and Similai 
Habits. By H. H. Kane, m.d.. of New York. With lUuslralions. Price Ji.;;. 
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KIDD, THERAPEUTICS. 

The Laws of Therapeutics ; Oi 
KiDO, M.D. i2ino. Cloth. 



the Science and Art of Medicine. By Joseph 
l>nce S1.35. 

y,.rM r,.nf™nVr tviiimi/ia iimilii-u: bui thf cu.«lK(l*a 
eiull'lc prMIillQiKr, he docs not allow himtcU' Irfiiidly iirhUaw 
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cusarclhe moii Toliutile p.<it of (hi book,"— ^.^futL'a PratlHimur. 

LANDIS, A COMPEND OF OBSTETRICS. Illusttated. 

A Compend uf Obstetrics; especiallj- adapted to the Use of Siudenis and 
Physicians. By Hesrv C. Landis, m.d.. Professor of Obstetrics and Uiseitscs 
of Women in Starling Medical College, Columbus, Ohio. Illusiraicd. lima. 
Cloth. Price $1 .oo : interleaved for the addition of Notes, SI.35 

"Ir i< «intp1irw. vccuntte itnd tcleniiffc : ihe *a* 
I hot book of III kind."— /w: 7. S. A'mw. /[h4 
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f^EGG, ON THE URINE. 

Practical Guide to the Examination of the Urine, for Practitioner and Student. 
By J. WiCKHAM Legg, m.d. Fifth Edition, Enlarged. Illustrated. 

This little work is intended to supply the Physician or Student with a concise guide 
to the recognition of the different characteristics of the urine, and though small ind 
well adapted to the pocket, contains, probably, everything that could be gleaned 
|_from a larger work. 

IXEARED, IMPERFECT DIGESTION. 

The Causes and TrF.itinent of Imperfect Digestion. By ARTHUR Leared,H.I>. 
The 7th Edition. Revised and Knlareed- umo. Pricc^l.oo 

LIEBREICH, ATLAS OF OPHTHALMOSCOPY. 

An Alias of Ophthalmoscopy, cnnuining 12 Full-page Chro „ 

Plates, with 5y Figures. By K. Liedreich, M.d. Second Edition, EnlXT 

Large Quarto. Price f 

LIVEING, ON SICK HEADACHE. 

Megrim, or Sick Headache and Some Allied Disorders. By Edward I 
ING. M.D. With Plates, T.-.bles. etc. Bvo. Price Is^jl 

LEBER AND ROTTENSTEIN, DENTAL CARIES. 

Dental Carles and Its Causes. An Investigation into the InOuencc t>i Funfi 
in the Destruction of the Teeth. By Drs. Leber and RorrivNSTeiN. lllustnicd. 
Bvo. Paper Cover 75 cents; Cloth. Jti. 35 . 

" The work glva the nsull of paticol oIm 
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LrEWIN, ON SYPHILIS. 

The Treatment of Syphilis. By Dr. George Lewin, of Berlin. Translated 
by Carl Proegler, m.d., and E. H. Gale, m.d., Surgeons U. S. Army. Illus- 
trated. i2mo. Price $1.25 

" When such authorities as Dr. Dr^'sdalc (as we quoted a few weeks ago) condemn theuscof mercury in syphilis 
as '* too dangerous/' while, on the other hand, eminent surgeons, such as Professor Gross, will not treat a case 
without that drug, general practitioners will gladly welcome any media via which gives us all the good effects of 
mercurials without any danger of their ill results appearing. This is what is accomplished by Dr. Lewin." — 
Fhiladtlpkia Medical and Surgical Reporter. 

LIZARS, ON TOBACCO. 

The Use and Abuse of Tobacco. By John Lizars, m.d. i2mo. 

LONGLEY, POCKET MEDICAL LEXICON. 

Students' Pocket Medical Dictionary, Giving the Correct Definition and Pro- 
nunciation of all Words and Terms in General Use in Medicine and the Collate- 
ral Sciences, with an Appendix, containing Poisons and their Antidotes, Abbre- 
viations Used in Prescriptions, and a Metric Scale of Doses. By Elias Longley. 
24mo. Price, Cloth, $1.00; Tucks and Pocket I1.25 

This i» an entirely new Medical Dictionary, containing some 300 compactly 
printed 24mo pages, very carefully prepared by the author, who has had much ex- 
perience in the preparation of similar works, assisted by the Professors of Chemistry 
and of Botany in one of our leading medical colleges. 

** It is, we believe, also the only lexicon in existence 
in which the pronunciation of words is fully and dis- 
tinctly marlced." — Canada Medicai Revirw. 



** This little book will be welcomed by students in 
medicine and phaA-macy as a convenient pocket com 



panion, giving the pronunciation, acceptation, and 
definition of medical, pharmaceutical, cnemical and 
botanical terms." — American Journal of Pharmacy. 

"It would seem to be just the book fur dental and 
medical students." — Dental Advertiser. 



" This is a very compact ^d complete little diction* 
ary. We commend it a.s particularly useful to students." 
— New York Medical journal. 



MAYNE, MEDICAL DICTIONARY. Fifth Edition. • 

A Medical Vocabulary, Bcinj:^ an Explanation of all Terms and Phrases used 
in the Various Departments of Medical Science and Practice, Givinj:^ their Deri- 
viition, Meanings Application, and Pronunciation. Intended specially as a Book 
of Reference for the Student. By Drs. R. G. and J. MAYNii. Fifth Edition. 
Revised and Enlarged. Cloth. Price $4.00 

MEDICAL REGISTER. 

A Monthly Journal Devoted to the Literature of Medicine and Allied Sciences. 
Containing Critical Reviews, Hook Notices, Miscellaneous News, and complete 
Bibliographical Lists of all New Books published on Medical and Scientific 
Subjects. Terms, per Annum, $1.00 

An invaluable Monthly Reference List for Librarians, Professors, Specialists, and 
all wishing to keep acquainted with the Medical Literature of the day. 

MACDONALD, MICROSCOPICAL EXAMINATION OF 
WATER. 

A (iuide to the Microscopical Examination of Drinking Water. By J. D. 
Macdonald, m.d. With Twenty Full-page Lithographic Plates, Reference 
Tables, etc. 8vo. Price I2.75 

" The volume is an excellent hand-hook and will greatly facilitate the study of the subject."— >/V^afAir5c'iVffCtf 
Monthly. 

MACEWEN, ON OSTEOTOMY. 

An Inquiry into the /Etiology and Pathology of Knock-knee, Bow-leg and 
other Osseous Deformities of the Lower Limbs. By Wm. Macewen, m.d. Il- 
lustrated. 8vo. Price I3.00 



MACKENZIE, ON THE THROAT AND NOSE. 

Iricludiiiij the I'liarinii. Uiryiix, Trachea, cEsophagus. N.isal Cavities, i 
■icck. IJy MoRELi- Ma<-'KL!SZIE, M.D., London, Stnior ITiy^ician to (tic Hoi- 
pital for Diseascii of ihc Chest and Thru;]!, lecturer on DiseAses a( the TtanMi 
at London Hospital Medical College, etc., elc. 

Vol. 1. Including the Pharynx, Larynx, Trachea, etc. lu lUnstnitioBS, 

Nmi) Rfiidy. Price, Clulli, M-OO; Lt^hct, t^-Vi 

Vot.. II. Including the CHsophagus, Nasal Cavities, Neck, etc. Illustraicd, 

/» FrefaratieH. 

^Author's Edition, issued under his supervision, containing nil the original Wood 

ivings, and the essay on " Diphtheria, Its Causes, Nature, and Treatment," fbr- 

vtx\y published separately. Each volinne sold separately: purchasers of Volume 1. 

P%ill receive early information of date of issue and price of Volume II., upon scndio); 

their address to the publishers. 
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BY SAME AITHOR, 

THE PHARMACOPCEIA of the Hospital for Diseases of 
Throat aijd Nose. 

The Fourth Edition, much enlarged, containing 250 Formulae, with Directfi 
for their Preparation and Use. i6mo. Price I1.S5 

GROWTHS IN THE LARYNX. 

T 
Hui 

MACNAMARA, DISEASES OF THE EYE. 

A Manual of the Diseases of the Eye. By C. Macnamaka, M.D, Fourth 
Edition, Carefully Revised; with Additions and Numerous Colored Plates. Dia- 
grams of Eye, Wood-cuts, and Test Types. Demi Evo. I'ricc 94.^0 






BY SAME AtTHOB. 



ON THE BONES AND JOINTS. 

Lectures on Diseases of the Bones and Joi 



Second Edilio 



I 



Price f4.3S 
MADDEN, HEALTH RESORTS. 

Health Resorts for the Treatment of Chronic Diseases. A Hand-Book, the 
result of the author's own observations during several years of health travel In 
many lands, containing also remarks on climatology and the use of iniaeni 
waters. By T, M. Matiden, M,d. 8vo. Price fa.jo 

for both InvaUdi 
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MEDICAL REGISTER. 

Directory of Physicians in Philadelphia. Octavo. 




PUB Lie A TIONS. 



MARSHALL & SMITH, ON THE URINE. 

The Chemical Analysis of the Urine. By John Marshall, m.d., and Edgar 
F. Smith, m.d., of the Chemical Laboratory, Medical Department, University of 
Pennsylvania. Illustrated by Phototype Plates. i2mo. Price |i.oo 

MARSHALL, ANATOMICAL PLATES; 

Or Physiological Diagrams. Life Size (7 by 4 feet) and Beautifully Colored. 
By John Marshall, f.r.s. An Entirely New Edition, Revised and Improved, 
Illustrating the Whole Human Body. 
The Set, Eleven Maps, in Sheets, Price $50.00 

** ** handsomely Mounted on Canvas, with 

Rollers, and Varnished. Price $80.00 
An Explanatory Key to the Diagrams, Price .50 

Dr. Marshall's Plates, from their size and perfection of drawing and coloring, excel 

any diagrams that have been published. They have proved invaluable in Medical 

Schools and Lecture Rooms. The low price at which they are offered brings them 

within reach of all. 

No. X. The Skeleton and Ligaments. No. a. The Muscles, Joints, and Animal Mechanics. No. 3. The Vis* 
ccra in Position — The Structure of the Lungs. No. 4. The Organs of Circulation. No. 5. The Lymphatics or 
Absorbents. No. 6. The Digestive Organs. No. 7. The Brain and Nerves. No. 8. The Organs of the Senses 
and Organs of the Voice, Plate 1. No. 9. The Organs of the Senses, Plate 2. No. lo. The Microscopic 
Structure of the Textures, Plate i. No. xx. The Microscopic Structure of the Textures, Plates. 

MARSDEN, ON CANCER. 

A New and Successful Mode of Treating Certain Forms of Cancer. By Alex- 
ander Marsden, m.d. Second Edition. Colored Plates. 8vo, Price I3.00 

MARTIN, MICROSCOPIC MOUNTING. 

A Manual of Microscopic Mounting. With Notes on the Collection and Ex- 
amination of Objects, and upwards of 150 Illustrations. B> John H. Martlv. 
Second Edition, Enlarged. 8vo. Price J2.75 

MORRIS, ON THE JOINTS. 

The Anatomy of the Joints of Man. Comprising a Description of the Liga 
ments, Cartilages, and Synovial Membranes; of the Articular Parts of Bones, 
etc. By Henry Morris, f.r.c.s. Illustrated by 44 Large Plates and Numerous 
Figures, many of which are Colored. 8vo. Price J5.50 

MUTER, MEDICAL AND PHARMACEUTICAL CHEMIS- 
TRY. 

An Introduction to Pharmaceutical and Medical Chemistry. Part One. — 
Theoretical and Descriptive. Part Two. — Practical and Analytical. Arranged 
on the principle of the Course of Lectures on Chemistry as delivered at, and the 
, Instruction given in the Laboratories of, the South London School of Pharmacy. 
By John Muter, m.d., President of the Society of Public Analysts. A Second 
Edition, Enlarged and Rearranged. The Two Parts bound in one large octave 
volume. Price |6.oo 

Part Two. — Practical and Analytical. Bound Separately, for the Special Con- 
venience of Students. Large 8yo. Cloth. Price $2.50 

MAC MUNN, THE SPECTROSCOPE. 

The Spectroscope in Medicine. By Chas. A. Mac Munn, m.d. With 3 
Chromo-lithographic Plates of Physiological and Pathological Spectra, and 13 
Wood Cuts. 8vo. Price $3.00 

" This book is, without question, the best that has yet been published on the subject : to those not familiar with 
PhysioloRical Spectroscopy it will prove interesting, while to those who are working in thi» field it is a ncces* 
»ity."— AVw York Medical yourttal. 
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MASON. ON THE FACE. 

■ The Surgery of ihe Face. By Francis Maso; 
^^^ tions, showing the various operations performed. Svo. Price 93.3J 

^^V* Dr. Mason has for many years taken considerable interest in ihc surgery of the 
^^r'Aice, mouth, throat, and contiguous parts, coUecling several thousand cases of the 
difiVrent operations having special reference lo these rejjions, which, from their 
conspiciiousness, form a very important part of the human body, 
MAUNDER. OPERATIVE SURGERY. 

^ Operative Surgery. Adapted to the Living and Dead Subject. By C^F, 
1 



Second Edition, with One 



FHE ARTERIES. 



r SAME fi 



Surgery of Ihc Arteries, including Aneurisms. Woun 
Tiveiny -seven Cases of Ligatures, Antiseptic, etc. With Illust; 



Hemorrhagts, 
ns. Price tl.JA 



MAXON, ON PRACTICE. 

1'i.icticc of Medicine, By EliWIS R. MASON. M.D. 



Svo. Price X 



, MAYS, THE THERAPEUTIC FORCES; 

Or, I'hc .'\ctJon of Medicine in the Light of the Doctrine of Conservation of 
Forci'. By Thomas J. Mays, m.d. iimo. Price f 1,35 

tJilEADOWS. OBSTETRICS. Revised Edition. 

A Text-Book of Midwifery. Including the Signs and Symptoms of Preg- 
nancy, Obstetric Operations, Diseases of the Puerperal State, etc. By AU'RED 
Meadows, m.d. Third American, from Fourth London Edition. Revised nnd 
Enlnrged. With 14; Illustrations. 8vo. I'licc izaa 
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MEARS, PRACTICAL SURGERY. 

Practical Surt;L'ry, including : Pari I. — Stirpical Dressings; Pari 11. — Rind- 
aging; Pan in. — Ligations; Part tv. — Amputations. With 217 llln<^t rations. ■ 
By J. EwiNT, Mears, m.d., Demonstrator of Surgery in Jefferson Medical Col- 
lege, and Professor of Anatomy and Clinical Surgery in the Pennsylvam.t Col- 
lege of Uen(.\l Surgery. i2mo. IMcv 93.00 

'■ PFOfcijm Mran hRs»rlll«m«B»«ii«nl«i>il IM- I " !l conulni » grrat ilcul nf laftimutioB iipOR iki 
'II Ijti^^ anj ijiinie, . nn^BTiiig the Lexi <luuUyckiir."".W 1^ 
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MILLER. ON ALCOHOL. 

Alcohfil. [IS ri.icc and Power 



James MiLi-ER, F.R.c.s. iimo. 
MILLER & LIZARS, ALCOHOL AND TOBACCO. 



Alcohol. lis Place and Power. By James Miller, f.r.c.s. ; 
It* Use and Abuse. By JOHM Liza'rs. u.a. The two essays 
lamo. 
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PUBLIC A TIONS. 



MENDENHALL, VADE MECUM. 

The Medical Student's Vade Mecum. A Compend of Anatomy, Physiology, 
Chemistry, The Practice of Medicine, Surgery, Obstetrics, etc. By George 
Mendenhall, m.d. Eleventh Edition. 224 Illustrations. 8vo. Price $2.00 

MEIGS AND PEPPER, DISEASES OF CHILDREN. 

A Practical Treatise on the Diseases of Children. By J. Fors\th Meigs, m.d.. 
Fellow of the College of Physicians of Philadelphia, etc., etc., and William 
Pepper, m.d., Physician to the Philadelphia Hospital, Provost University of 
Pennsylvania. Seventh Edition, thoroughly Revised and Enlarged. A Royal 
Octavo Volume of over 1000 pages. Price, Cloth, $6.00; Leather, $7.00 

" With the recent additions it may safely be pronounced one of the best and most comprehensive works on Dis- 
eases of Children."— AV71; York Mtdical yoHrnal. 

" MuHt be regarded as the most complcto work on Diseases of Children in our language. "-*^i^*»^«r/A Medical 
yournai. , 

" We have seldom met with a texc>book so complete, so just and so readable as the one before xu/'^-Amn^aH 
yjurnal of Obstetrics. 

MATHIAS, LEGISLATIVE MANUAL. 

A Rule for Conducting Business in Meetings of Societies, Legislative Bodies, 
Town and Ward Meetings, etc. By Benj. Mathias, a.m. Sixteenth Edition. 
i6mo. Price .50 

MORTON, REFRACTION OF EYE. 

The Refraction of the Eye. Its Diagnosis and the Correction of its En ors. 
With Chapter on Keratoscopy. By A. Stanford Morton, m.b., f.r.c.s. i2mo. 

Price $1.00 

" The author has not only given very thorough rules for the objective and subjective examinations of the eye in 
the various conditions of refraction which present themselves, but has entered into an explanation of the phenom- 
ena observed, which is at once scientific and elementary." — Edinburgh Medical youm*il. 

OVERMAN, MINERALOGY. 

Practical Mineralogy, Assaying, and Mining, with a Description of the Useful 
Minerals, etc. By Frederick Overman, Mining Engineer, nth Edition. 
i2mo. Cloth. Price $1.00 

OGSTON, MEDICAL JURISPRUDENCE. 

Lectures on Medical Jurisprudence. By Drs. Francis and Franxis Ogston, 
Jr. With Copper-plate Illustrations. 8vo. Price 56.00 

" We have a high appreciation of Dr. Of^ston's lectures, and can cordially recommend the work as accomplish- 
ing all that the distinguished author promised for it." — American yournai of Medical ^ience. 

OLDBERG, PRESCRIPTION BOOK. 300 New Prescriptions. 

Three Hundred Prescriptions, Selected Chiefly. from the Best Collections of 
Formulae used in Hospital and Out-patient-practice, with a Dose Table, and a 
Complete Account of tne Metric System. By Oscar Oldberg. phar. d., Late 
Medical Purveyor, United States Marine Hospital Service ; Professor of Materia 
Medica, National College of Pharmacy, Washington, D. C. ; Member of the 
American Pharmaceutical Association, and of the Sixth Decennial Committee 
of Revision and Publication of the Pharmacopoeia of the United States. 
i2mo. Price, Paper Covers, .75; Cloth, $1.25 

The prescriptions given in this work are selected from the Pharmacopoeias and 
formularies of the great Hospitals of New York, Philadelphia, Boston and London, 
or contributed from the practice of medical officers of the United States Service. The 
Dose Table includes nearly all of the remedies that have a place in the curreni 
Materia Medica. 



THE UNOFFICIAL PHARMACOPCEIA, 

Comprising over 700 Popular and Useful Preparations, not Official in the 
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OTT, ACTION OF MEDICINES, 

The Action of Medicines, By Isaac Ott, M.0., late Demonstrator of Experi- 
mental Physiology in the University of Pennsylvania. With 22 lUusiiations. 
8vo. Price «j.oo 

PAGE. INJURIES OF THE SPINE. 

Injuries of the Spine and Spinal Cord, without apparent Lesion and Nervous 
Shock. In their Surgical and Medico-Legnl Aspi'cts. By HERBERT W. I'AOE. 
M.D., M.c.CASTAB., F.R.C.S., Surgeon to, and Lecliin:r on Surgery at, St. Mary's 
Hospital, London. Oaavo, Cloth. Price Jtt-OO 

PAGET, SURGICAL PATHOLOGY. 

Lectures on Surgical Pathology, Delivered at the Royal College of Surgeons. 
By James Paget, f.r.s. Third Edition. Edited by Wiluam Tcrser, m.D. 
With Numerous Illustrations, 8vo, Price. Cloth, t7-<M: Leather. fS.oo 

PARKES, PRACTICAL HYGIENE, Sixth Edition. 

A Manual of Practical Hygiene. By Edward A. Pahkes, m.d. The 

Revised and Enlarged Edition. With Many Illustrations. 8vo. Price 
Aliogdher Ll is ,ht mwi compltic »ork oB Hyui™; -hicli "r; ■a^vt ■«!.."-//»< yj.k MtJittt Km^tA' 
Wc Kiul thai [I never &II1 u ihmw llghi on any faypcnic quoilon which our tie fropatcA."—BttUm iltS- 
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PIESSE, THE MANUFACTURE OF PERFUMERY. Fourth 
Edition. 

The An of Perfumerj-; or the Methods of Obtaining the Odors of Pl.ims. and 
Instruction for (he Manufacture of Perfumery, Dentifrices, Soap. Scented Povr- 
ders. Odorous Vinegars and Sails, Snuff. Cosmetics, etc., etc. By G. W. Septi- 
mre PiESse. Fourth Edition. Enlarged. 366 Illustrations. 8vo. Cloth, 

Price !s5o 

.111 IhelKil b«li OA Perfumay yet published."— y,iiirmil .if Ckrmlilrr. 
A(nUifi^ Amtricaii. ■■ U III Ebc tiHlal kuk, compnhcniirc-'—Jf/niVcs/ 
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PROCTER'S PRACTICAL PHARMACY. 

Lectures on Practic 
Fac-simile Prescriptioi 

PARRISH, ALCOHOLIC INEBRIETY, 

Alcoholic Inebriety from a Medical Standpoint, with Illuslralive C 

the Clinical Records of the Author. By Joseph Parrish, M.D . . 

the American Association for the Cure of lni;briates. iimo. Cloth, ^1.15 





POTTER'S COMPENDS, FOR PHYSICIANS AND STU- 
DENTS. 

These Compends are based on the lectures of .prominent Professors and the 
most popular Text-books, They will be found very serviceable to physicians, 
as remembrancers, and invaluable to students in the Quiz Class and Examina- 
tion Room. By Samuel O. L. Potter, m.d. 

ANATOMY, with 63 Illustrations. 
VISCERAL ANATOMY, with Illustrations. 

MATERIA MEDICA, arranged in accordance with the Sixth Revision U. S. Phar- 
macopoeia. i2mo. Cloth. 

Price for each, Interleaved for taking Notes, $1.25 ; plain, $1.00 

BY THE SAME AUTHOR. 

SPEECH, AND ITS DEFECTS. 

Considered Physiologically, Pathologically, Historically, and Remcdially ; being 
the Lea Prize Thesis of Jefferson Medical College, 1882. Revised and Corrected 
for Publication. i2mo. Cloth. Price $1.00 

PENNSYLVANIA HOSPITAL REPORTS. 

Edited by a Committee of the Hospital Staff. J. M. DaCo.sTA, m.d., and 
William Hunt, m.d. Vols, i and 2, containing Original Articles by former 
and present Members of the Staff. With Lithographic and other Illustrations. 
8vo. Price, per volume, |t2.oo 

PEREIRA, PRESCRIPTION BOOK. Sixteenth Edition. 

Physician's Prescription Book. Containing Lists of Terms, Phrases, Con- 
tractions and Abbreviations used in Prescriptions, Explanatory Notes, Gram- 
matical Construction of Prescriptions, Rules for the Pronunciation of Pharma- 
ceutical Terms. By Jonathan Pereira, m.d., f.r.s. Sixteenth Edition. 

Price, Cloth, $1.00; Leather, with tucks and pockets, $1.25 

PHYSICIAN'S VISITING LIST. PUBLISHED ANNUALLY. 

THIRTY-SECOND YEAR OP ITS PUBLICATION. 
SIZES AND PRICES. 

For 25 Patients weekly. Tucks, pockets, and pencil, - - - $1.00 

50 *' " " " " ... - 1.25 

75 •• " M .. "... - ,.50 

100 •• *• MM " - . . . 2.00 

- " "-">- ijuryt'otei " - - - ■ 3.00 

INTERLEAVED EDITION. 

For 25 Patients weekly, interleaved, tucks, pockets, etc., ... - 1.25 
50 " " •* '• M <i .... 1.50 

50 " ".vols. {grytofc} " - - - - 3.00 

PERPETUAL EDITION, WITHOUT DATES AND WITH SPECIAL MEMORANDUM PAGES. 

SAME SIZE AS THE 25 PATIENTS, INTERLEAVED. Price, $1.2$ 

The Visiting List contains a List of New Remedies, a Diagram of the Chest, 
Upper Abdomen ; a New Table of Poisons and their Antidotes. The Metric or 
French Decimal System of Weights and Measures. Posological Tables, showing 
the relation of our present system of Apothecaries' Weights and Measures to that of 
the Metric System, giving the Doses in both. 

This last is a most valuable addition, and will materially aid the Physician. So 
many writers now use the metric system, especially in foreign books and journals, 
that one not familiar with it is constantly confused, and in many cases unable to 
understand the measurements or doses. 
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It is certainly the most popuK^r Visiting List. ex- | "The book is convenient in form, not too bulky, and 

thcvery 

" Its compact size, convenience of arrangement, dur- [ — Camuii Medical and Sur/^ua^ y.'urnai. 



tanl." — AVt** York Medical yournal. \ in every respect the very best Visiting List published." 
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ability, and neatness of manufacture have everywhere ', " This standard Visiting List, for completeness^ coov- 
obtained for it a preference." — Canada Lancet. ' pactness, and simpliciiy <S^rr».TwajKwv«sv\/>s. tsvia^ijt^ 
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POWER, HOLMES. ANSTIE AND BARNES (£»«.). 

Reports on llie I'togiess of Medicine. Surger)', I'hysiotogy. Midwifery, Db- 
^^H en^c^ ai Women and Children. Materia Medica. Medical Jurisprudence. Opbthal- 
^^B mology. etc.. vtc. Keportcd for the New Sydenham Society. 8vo. Vtkk fi.oo 



RCELL. ON CANCER. 

Cancer, lu Allies and other Tumors, with Specia Reference to their Medi- 
cal and Surgical Treatment. By F. Albert I^rcell, h.d., m.r.c.s. Surgeon 
■- the Cancer Hospital, Brompton. England. 8vo. Price fS-TJ 

ADCLIFFE, ON EPILEPSY. 

On Epilepsy, Pain, Paralysis, and other Disorders of the Nervous System. 
Dy Charles Bl\s(> Radcuffe, m.d. Illustrated, iimo. Price Ji.so 

"To DO authotlly an Iht mcdicil inmiiitT tutnfor in jnalyiisof thf phcnomtraof epilrpiy wlih monuiu&c- 

ROBERTS. MANUAL OF MIDWIFERY. 

The Stinicnl's Guiilc to the I'laclicL- of Midwiferj-, By D. Llovu HoltEllTX, 
M.D., F.R.c.p., Physician to St. Mary'^ Hospital, Manchcilcr, etc., etc. Second 
Edition. With 95 Illustrations. i2mo. Price f i.sj 

" AianatHtclricilniiuiiBl.veihinklhuDf Dr.Rob- 1 "The prscnt cditlsii hu btcn vnr Ihamu^lbr >*■ 
*rt» one of the besl now oAmhI m iho PrufeMion. ■• il I'atA, taoK duplera hnving lutn mlinly n-wrliMB. 

eondcniT, >nd il ihc nine lime pmcnl iiubim clar- im uf the >ul4«. ind cu hirdly bewniUKd ii lite 
ly ■■—Am,rii.,Hj6H.wal,-/Ai,dicitlSiiim.,. •implklty iluldantcH of lu •xplmlkrH."— OMM- 

■'CopclK, clur. ud fac&cjLir-MiditaJ Friu i riral Jtunml if Hwnit Sritain *mJ fnimmd. 

REYNOLDS, ELECTRICITY. 

Lectures on the Clinical Uses of Electricity, By J. Ri'ssell REVNot.os, K.D.. 
F.R.S. Second Edition, iimo. Price ti.oo 

" Il Li ihorouchly rtlluble u a guide, very conclie, and will Iw lixind cicecdtn(1y uHfiil lu ihc e>iE»l pnxi- 

RICHARDSON, MECHANICAL DENTISTRY. Third Edi- 
tion. 

.\ Practical Trc.nisc on Mechanical Dentistr)-, By Joseph Ricmarusov, D,P^- 
Third Edition, With 185 Illustrations. Bvo. Price. Cloih, 14,00; Lc3lhcr,H.7i 



" Taken u ■ whulc, Prol^uir RkhlMinn 
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RIGBY AND MEADOWS, OBSTETRIC MEMORANDA. 

Dr. Rigby's Obstetric Memoranda. Fourth Edition. Revised. By AiJtifD 
Meadows, m.d. 32mo. Pnce .Jo 

PIGGOTT. ON COPPER. 

Copper Mining and Copper Ore. With a full Description of the Princip*! 
Copper Mines of the I'nited States, the Art of Mining, etc. By A. SNOWnes 
PiGGOTT. latno. Pric«*i,<» 

PRINCE, ORTHOPEDIC SURGERY. 

Plastic and Orthopedic Surgery, By David Prince. «.d. Containing a 
Report on the Condition of. and Advance made in, Plastic and Orthopedic Sgr 

gery, etc., etc.. and Numerous Illustrations. 8vo. Price H-Jo 

RYAN. ON MARRIAGE. ^ . , „ , - 

Ihe Pliilosophy of Marriage. In its Social, Moral and Physical RtOation^ 
and Diseases of the Urinary Organs. By MiCMAEL RvAS, w.D. Member 01 
the Royal College of Physicians, London, iimo. Price giW'' 



PVlilJCATIOSS. 

pBERTS. PRACTICE OF MEDICINE. Fonnh Edition. 

The Theory and Practice of Medicine. By Fredkhii-K RoSeftTS, «.Ii. 
Third Amerituin. from (he tourth London Etlrtion. 8vo. 

Price. Cloth, JS.0O ; Uaihw. 56.00 
itecommcndi-d at the University of Pennsylvania, Yale and LlarlmouUL Collegeti. 
[Siversity of Michigan, and many other Medical Schools. 

J The unexceptional la^e und rapid aale tti this book, and the universal commen- 
it has received from the profcssinn, seems to Im: a stifRcicnt guarantee of its 
as a Text-book. The pubhshers are in receipt of numerous letters from 
rofcBHors in the medical schools, spealtinj; favorably of it, and below they gii-c 
icls from the medical press, American and English, attesting its superioniy and 
C to both student and praclitiuncr. The present edition has been thoroughly 
f^vlsed and much of it re-written. 
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RINDFLEISCH, PATHOLOGICAL HISTOLOGY. 

A Texl-nocik of Pathological Histology. Rv Di. Eiiwahd Kl.vriFt.KIK 
Translated bv Drs. Wm. C. Kolman and F, T. MlU-EH. 108 lUusIraiiiilC&i 
8vo. 
Recommended as a Text-Book at the University of Pennsvlvania and other Med- 
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ROYLE AND HARLEY, MATERIA MEDICA. 



Sixth Edition. 

.'\ M.inual of Materia Medica and Therapeutics. By Dr. J. Fokbes KovLt. 
Sixth Edition. F.dited by John Harlev, m.u. 840 pages »nd numerous lUus-.^ 
traiJons. Demi 8vo. Price f5J 

RUTHERFORD, PRACTICAL HISTOLOGY. 

Oudines of Practical Histology ; being the Notes of the Course of Practical 
Physiology given in King's College. London, and the University of Edinburgh. 
By William Rutheki^ro, m.d.. f.h.s.. Professor of the Institutes of Medicine 
in the University of Edinburgh (with additional leaves for Notes). Third Edi- 
-"— Illustrated. |/« Pnsi. 

J ""To the iludeDI ind tucher at Pniciial HniorDKy. thii vork an hirdly lielp txlni > grni 
npleie, jrei short. iKrfcciry cle»r and limple, anij moreover cveij line bapeilu ihe vulcsae «( 
ncii«*l ui|ualnuiKe wilb ihi lulijui."— .Ifrifih^ TImn iHtd GaiiUr, Lnmfam 

BV SAME AUIHOR. 

'HE ACTION OF DRUGS ON THE BILE. 

An Enporimental Ri-scarch on ihe Physiological Action of Drugs < 
crelion of liile. 100 Illustrations. 8v-o, 

^ANKEY. MENTAL DISEASES. 

L:ctures on Menial Disca^*es. lly W. H. O. San: 



, Svo. Price ti.oo 
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SANDERSON AND FOSTER, THE PHYSIOI^GICAL 
BORATORY. 

I A Hand-book of the Physiolo^cal Laboratory. Being. Practical Exercises 

[ Students in fbysiology and Histology. By J. Bubdon Sanderson, m.d., c- 
I Klein, m.d.. Michael Foster, m.d., f.r.s., and T. Lauder Brunton. h.o. 
J With over 3S0 IMustrattons and Appropriate I.,ctter-press Explanations and Rcf- 
[ erences. 
Price, Two Volumes, Text and Plates, separate, • . - fdao 
I ■■ One " " ■' bound togelhet, Cloili, j-*" 

[ '• ■■ " " Leather, 6,00 

■ Adopted as a Text-book at Yale College, and used at other Medical Schools in 
America and England. 
" R«ognlz{nf- the [ici ihii Phytii^toEy la rmph^lic. " Wd canfiiicnrly recmninend i\ tn ibr ailcnlion of bQ 

■lly in KiptriBwnlal scieim. ii fiimuli™ iBiduie in- i "ho »« initrtsKil in ihc wlile and fenllc IVeW (4 Mijr- 
MTiKlioM fill pcrfoimini > Ei»' vnnciy of '^V".'. ' ""'"ifi'"' '«"''> "—Xrm Vrrk Mrrlk*i 7rmtm»t, 

— Botl^H Mt4icaJ andSurgicaf yottntat. every pbytiulogicAl ilutient iu9 }Aat»KA ."^CJkttAC* 

, MtJiaU JjurMal. 

SANDERSON, PHYSIOLOGY. Second Edition. 

A Syllabus of a Course of Lectures on Phj'siology. By J. BifRDON Sakdbr- 
SON, M.D. For the Use nf Students. Second Edition, 8vo, Price fl.JQ 

SANDERSON. PRACTICAL EXERCISES IN PHYSIOLOGY. 

«vo. Illustrated. Price f 1. 1 2 

SANSOM, PHYSICAL DIAGNOSIS. Third Edition just ready. 

Thi- Physical Diagnosis of Diseases of lh<- Heart. Including the Use of die 
Sphirgmograph and Cardiograph. Uy Arthcb EknE-st Sans.om, m.d. Third 
Edition. Revised and Enlarged. With lUustraHutis. i2mo. Price ^3.00 
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ind Administration, i3mo. Price 
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SMITH, MANUAL OF GYN/ECOLOGY. 

Practical Gyniecology. A Hand-book of the Diseases of Women. By 
WOOD Smith, M.D. Physici.-in to the Hospil.il for Women and to the I 
Lying-in Hospital. With Engravings. Price St. 35 

The object of the author has been to present the busy practitioner with n book 
systematically arranged, burdened with no discussions on vexed <|U(;9tians of pathol- 
ogy, and giving at a glance the salient points of diagnosis and treatment with cle^i- 
and brevity, 

THHTS,— Chapier 1 (Jn ihi Meani of DiignniU : On Touch— liBin=dl«ie ind InMrmrdiiiW On StchI 

cdlaU uhI intcrmedMU. On Kedrtfi£,— ImntediAce adJ iDbenDotiaie. t General f>i4caMf. y. LecM 

ioflheOviTy. (. DiKUBQlineOvblucI. V DJieascrilK Brmil Li(uiRnL ft. Dtiena 

tfihe Ulcnu (uidmiiresniiledi. 7, Diieua oT lbs Vociiw. B. Dlieuu i/lhe Vuln g. DiieiM* ef ikc H»- 

al DiHuo. II. DiKuei ciuiDccud wiih Prcfiuncy. ii Ducua (oduciM <rilh Fuviii. 

BY SAME AUTHOR. 

DYSMENORRHCEA. Just Issued. 

lis Pathology and Treatmi:ni. l2mo. Price 

SMITH, RINGWORM. 

The Diagnosis and Treatment of Ring»-orm. By AldeH Sumi, P.K.C.S. 
With Illustrations. t2mo. Price |l,a> 

SMITH, ON NURSING. 

The Efficient Training of Nurses for Hospiul and Priv; 
UAH Robert Smith. lUustrAted. Third Edition. 
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SMITH, ON CHILDREN. 

Clinical Studies of Diseases in Children. By Eostace SmitU, h.d. Rccoik! 
Rcviscil £,dition. Price ii.yt 

MEDICAL t^ERESIES. HISTORICALLY CONSIDERED. 

A Series of Critical Es»ays on the Origin and Evolution of Sectarian Medi- 
cine, embracing a Special Slictch and Review of Homieapuhy, I'ast uiid Pies- 
ent. By Gonzalvo C. Smvthe, a.m.. M.D. Professor of the Principles and 
Practice of Medicine, College of Physicians and Surgeons, Indinnapolis. Indi- 
ana, iimo. Cloth. Price f 1.15 

"Thii booli glvei, in a uhD conaua.ui citelltnl "Soidrni' ""' I'l.— ...— .r^.i in lUt «|)ii«cl rf 

hucory ormidicine, from iiieJriiai doyift ihc prvKfU medicine i.-il' 

t\m,:'-~Bf^*lp Mr^al and S.rxkJ y,mt<tai. (bancn i\..- 

"CMmoltiiil lobeoflnlerBi.BuiQiilyn. Ac nedi- <'lH™lui'-' 

ci\fiaiea\9B.bat to iiitigaa^tmiatr—Baltimrrr "Prn^x" -■ '- 

■.ivlcitiTtui !!o«l!i"tilct much liiera™*r(iEjKh" I WI"J«». '— ■''*'"'^*>A^.'*J^'"^ J'"^' 

SAVAGE, FEMALE PELVIC ORGANS. Author's EditionH 

The Surgery. Surgicil Pathology and Surgical Anatomy of the Femiilc Pelvic 
Organs, In a Series of Colored Plates taken from Nature, with Comm 




rVORY & MOORE, DOMESTIC MEDICINE. 
A Condensed Compend of Domestic Medicine, and C'lmfwnion 10 the Medi- 
cine Chest. By Drs. Savorv and Moore. Illunr^ted. i6ino. Price .50 

SCHULTZE. OBSTETRICAL PLATES. 

Obstetrical Diagrams. Life Size. By Prof. B. S. SCHULrZE. M.D.. of Berlin, 
Twenty in the Set, Colored. 

Price, in Sheets, StS.oo; Mounted on Rollers ^25.00 

SCANZONI, DISEASES OF WOMEN. 

A Priciic.il Treatise on the Disc.iscs nf ihe Sexual Organs of Women. By 

Dr. r W. VOH SCANZONI. Translated bv A. K. CAItmWBIt. H.D. 8vo. 

Price »5.oo 
SIEVEKING, LIFE ASSURANCE. 

The Medical Adviser in Life Assurance. By E. H. Siitveking. M.i>. fimn. 
Second Edition, Revised. Price J2.03 

SHEPPARD, ON MADNESS. 

^K Madness, in m Medical, Sotml .ind Lc^a! Aspect. A scries of Leclnres de- 

^L livcrcd ai Kmg's Medical College. London. Bv Edgar Sheppahu, M.n. gv©. 
^K Price S3.as 

^■TOCKEN, DENTAL MATERIA MEDICA. Third Edition. 
^^F The Elements of Dental M.iieria Medica and Therapeutics with I'hartnacopccia. 
^H By Jame-s Stockefi. u.D.s. Third Edition, izmo. f*-9» 

^2 The first edition of this book was disposed of in i) little less than four months. In 
making, this revision the author has endeavored 10 make it slill more useful by tile 

addition of con side i;>ble new in.iiier. 

_ BUTTON, VOLUMETRIC ANALYSIS. Fourth Edition. 

A Systematic Handbook of Volumciric Analysis, or ihc Quantitative Estima- 
tion gi Chemical Substances by Measure. Applied to liquids. Soli<b, and Cases. 
By Francis Sutton, f.c.s. Fourth Edition. Pi-visvd and Enlarged, with Illus- 
trations. Svo. Price ti.oa 
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SEWEI^L,, DENTAL ANATOMY AND SURQERT. 

A Manual of DenUl Anatumy and Surgerv, Includini^ tlic Extractiaii of Teeth. 
By H. E. Sewell. d.d.s.. m.d. VVUh 77 Illustrations, iimo. Price H.i; 

A vsliiab)e bouk foi ihc KCncnl PnciitiuDB whp , " li "Ul Ik fDUniJ iwcful lu kh^^Bcnl PnotiiOMtl* 

' '1. Mlh "^.tbJ.../ H.j.r .llh ih.- !.-«>. :.bH nmi^h .ihlrh r.r....^ .1 k. 



I haBc1eiioYeriDih(»peqiiilin."- 

pTILLE, ON MENINGITIS. 

Epidemic Meningitis, or Cerebta-spinal Meningit 
Proiesr- -■■"--= •---■•-■- =- -^ -- 



-/■mii^f Mr4. 3^'m 
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ir of Practice at the University of Pennsylva 
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IRTOKES, DISEASES OF THE HEART. 

The Uiseues of tlie Heari and Aona. By Wiujam Stokes, m.d. Thick 
8vo, Price I3.00 

VAIN, SURGICAL EMERGENCIES. 

Surgical Emergencies; Concise Descriptions of the Various Accidents Kod 
Emergencies, with Direction!, for their Troatmenl. By Wm. Pavl Swain, vm. 
Eighty-two Illusttations. iimo. Price ti.oo 

.—Chaptu 1. lojuriK iq ihi Hejul. II, UJuri« 10 ibe Eye. III. Injurio u the Houih, 
«>ph»gui, iDd Larynx. IV. ThsCbol. V, The li'ppct EwiDitly. VI. 1 
VIII The Lo>tr exUcBUIy. tX. EmeiscDbia connKlcd >ilh I'uwr 
t/c Trulmcnt. Xtl. AppiuKiL- ind Djovng. 

II Ibr (hr InmblB he hu ukkcD fQ ^Lii ittcm *44ilT tn 
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Tri-sher of hti^ forgDIEeQ know 

SW^ERINGEN, REFERENCE BOOK. 

A Pharmaceutical Lexicon or Dictionary (if Pharmaceutical Science. ContaiiH^> 
ing explanations of the variotift wbjtcts and terms of rharmaoy, wiih apprcpriate 
selections from the Collateral Sciences. Formulx for Officinal, Empincal. and 
Dietetic Preparations, ctr.. etc. By Hikam. V. Sweringen. M.D. 8vo. 

Price. Cloth, $3,00: Leather. (4.00 

"If i> wifTihy ofa vdconie, and lun of a nady recogniiion orits nuria."— Z^flJint Ph^rwtaentlir^i 7tmm^. 
" h will vravv offfRatiervfcx Eoihe phamvcauliial Miwbnt, appmHiov, ehannadtit dniuiK uid BhinidAB^tB 
1 bouk afmdy nlETCnceand u an aid it> (he dudy dT Kr«iti(>c<roila."— .^mvtkh ymrmitt/ A^mj. 

THOMPSON, LITHOTOMY AND LITHOTRITY. 

Practical Lithotomy and Lithotrily ; or, an Inquiry into the best Modes ot 
Removing Stone from the Bladder. By Sir fleasnv Thompson. F.ti.cs., Emtr- 
itns Professor of Clinical Surgery in University College. Third Edition. Svo. 
With 87 Engravings. Price t%.y3 

"The diapten of meal inKrest ate ihiae in ifhich Bigelow'i 
*hidl itarerord of 500 nptralioni faiUanc in eausi af male i^hIu u 
pevcF belorc been compilKl by anyiurfeon " — L^n^rt. 



PRINARY ORGANS. Seventh Edition. 

Diseases of the Urinary Organs. Clinical Lectui 
Enlarged, with 73 Illustrations. 



Seventh l^ndon Ej,_ 
Price, Cloth. Ji.aj; Vitpa, 




ON THE PROSTATE, 

Diseases of the Pn)Slai 
Edition. Svo. With Ni 



Their P^.tholiiijv and Treatment. Fifth Londoti 
Plates, Price. Cluih, *i.35 ; Paper, .75. 

CALCULOUS DISEASES. 

The Preventive Treatment of Calculous Disease, aed the U»e of SolrciH 
Remedies. Second Edition. i6mo. Price ti.co 

" Calholic (■ hh invrMigstJoii oTthi IhiltDfthe Ithor at akm. camiom in all hl> deAicllon. nd«ili^(B mc. 
^eua thmrio In Ihe cSon to obtain pnoially umIuJ muiu, u c)cv» nith hi* pen a* he tl with ihtivimdrar 



PUBUCA TiONS. 

THOMPSON, COUGHS AMD COLDS. . <;./.'.. 

Thi- Causes. Nature, and Trealmcnl of Coughs and COlds. B>- E. S Thomi- 



THOROWGOOD. MATERIA MEDICA. 

The Sludcnl's (liiide to Materia Medicj, By John 
lUusiraled. 31S pU);i:s. izmo. 



ON ASTHMA. 

The Forms, Nature, and Treatment of Asthma, iimo. 
TUSON. VETERINARY PHARMACOPCEIA. 



RlCHAHIl V. TuSON, F.r. 

Nni niily pr-dilioncn >nd nudtr.1 



Third Edirion, 



s of Vclerinary Medici 



THUDICHUM ON THE URINE. Sccoim} Edition. 

Thf I'iitholfijjy of the Urine and Complete Huidc to Analysis. By JOHJl L, 
W. Thudichvm, m.d. Second Edition. Enlarged and lllusUaieil. Svo. 

Price J5.O0 

"ThetKixlw trf Dr. Thivlli^htlm it well Imownai one oTtht medltnl duiictsf Ihe UnciiiKC, and Innm. 
pIitcncH, ihOTDiighnui, and srillmillty. ikc mliimi belon IB hu irwrlvab inanj-lmiflEhaf wlrKlcIiR, t'u' 
ihetpcclaliH, fsr ilw phyalolof teal ehembi, Ibr iIh ph^riHilDiin, the volume 1/ Ifr. Thudkhun ii arnffH 

TROUSSEAU, CLINICAL MEDIC^E. 

Li'iiiiie^ oil Chnical Medicine, Delivered ai the H6iel Dicu, Paris, by A. 

Tiiot'SSEAU, Professor of Clinical Medicine lo the Fncidiy of Medicine Paris, 

,. etc. Translated from the Third Kcvised and Enlarged Edition by P. \'n:- 

It Bazikk, m.d , London and I'aris ; and Johm Ra'-K CoutACK, M.ii., E4in- 

burjjh, F.R.S., evr. With a full Index, Table of Contents, etc. z vols. 8vo. 

Sold by Subscri|>tion only. Price, Cloth. j8.oo; Leathei, *io.oo 

Sydenham E^dition, Same Work- 5 Vols, 8vo. Laryc Print. I'liceHS.oo 

R Trousseau'* l.ectun:5 have ntiaincd a repaiaiion, boih in England and tn ihis 

tuntry. far greater than nny work of it similnr characlei heretofore wriiien. In 

CI bring the work wjlhin the rciich of all ihc profession, ihc publishers now 

n .\merican edition, containing all the lectures as contained in the livc-vol- 

c Sydenham edition, at a much lowej pi)Cq< .B«bw>aie a finr tfnlf o( llie miinv 

hvotablc opinions eHpressed of the work: — 

|.«;Ai]l<w((i»mlBUiinDrl>lnr.TraiMBuu<t>dsiIntite I "Wc lutnlr Vncrv rf any bnok Ikci« fiilcij foi 
ltfnx<:<itaC»t^x\mr~Myina MtJiailC»atli. ptsctlcal wmIi oThit mr—l^A^K HtJual Ttmrt 

"tEST TYPES. 



TIDY, MODERN CHEMISTRY. 

h Hanii-Hrjiik of Modern Chemistry. Organ! 



id Inorganic. 



njl p. HLAKISTOX. soy i" co:s 

TILT, THE CHANGE OF LIFE IN WOMEN. 

Tlie Change <if Life in lle.illU and Disease. A Piaclica] Treatise on the 
Disciacs incidcni.il to VVomcn at the Decline of Life. Uy Edward Johs Tilt, 
M.u, Fourth London Edition. 8vo. Price, Clolh, 51.25: Paper cover, .75 

"Wc bellsvc Dr. Till Mngi fnuch Man' Alii ^i»<r nUh lA »eiV «n hi< wh^ , inii hHidltr It iccBiiJ- 
ind m»«(im'e™tt 11 f."ihc mou '."kabi* 'one wi h'vc°™'.ht''M™"i.'-— aJo- M-J. *^S 



TOMES. DENTAL ANATOMY. Second Edition. 
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TOMES. DENTAL SURGERY. 
L A System of Dental Surgery. ISv John Tomes, f.r.s. The Secnnd Edition, 

B Revised and Enlarged. By C. S. Tomgs, O.D.&. With 263 Illustjutitm^. iimo, 
W Price »5/» 

TAFT, OPERATIVE DENTISTRY. Fourth Edition. 

A Pr.iciiciil Treatise on Operative Deniistry. By Jonathan Taft, D.D.S. 
Fourth Revised ;ind Enlai^ed Edition. Over 100 Illustrations. 8vo. 

Price, Cloth, f 4.IJ ; Lealbcr. S-oo 

"All ihe Imporunt epcniuHu, in all tbcic ncdlAci. 1 " Ii ii ■ ihiruwtK wid idbii^hc imiiK en th* An 
tioiu, ■!• draHy diicuucd by ihe muilKir, ud (hi of Piutiul D>niluiy,"~Zdi>d^ .VaalnW TiKWoaJ 
work i> highly pnciiial I'armiiaoii.V—D'KUI Kipi- CturlU. 

TANNER, INDEX OF DISEASES. Second Edition. 

An Index of Diseases and their TreatLiicui. By Thos. H.^wkis Tanskr. M.n.. 

F.!*.*-.!-. Second Edition. Keviscd and iCnlarged. By W. H. Bkoaddent. M-D. 

With Additions. Appendix of Formula;, etc. 8vo. Price *3.oo 

By this useful hand-book the character of any disease may be determined in a 

Bioment, and the general outline of treatment pursued by the best authorities made 

Apparent. 

nnh what id ilUe indicais."— jVfio yuri Mtdical 1 Ipvilldi, luks thit work ihc moit cDciii'lctc Dtmu. 
(iHicr > JMnOal Ihal ve hmw ywi *«cn.->OU««« JtaK- 

BY SAME AUTHOR- 

|>THE DISEASES OF INFANCY. 

A Practical Treatise on the Diseases of Infancy and Childhood. Third Edi- 
tion. Carefully Revised and much Enlarged. By Alfkeii Meadows, m.d, 
8vo. Price S3.00 

Recommended as a Text-book at Jeflerson Medical College and other schools of 
Medicine. 

'icwi orthc lathor «i tKc biUki 
■ ■ ■ ■ ■ *ir™*w 
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MEMORANDA OF POISONS. 

A Memoranda of Poisons and their Antidotes and Te«s. Fifth Amerfoui, 

from the Last London Edition. Revised and Enlarged. A Pmt. 

This most complete Toxicological Manual should be H-ithin reach of all phpi- 

cians and pharmacists, and fts an addition to every family library, would betbc 

means of saving life and allaying pain when the delay of sending for a physician 

would prove fatal. 



publica tions. 
Gibbets, medical electricity. 

A Hand'buok of Medical Electricity. Giving full ditectioni for it 
,ion, etc. By Hekbert TiUBErs, w.d, 64 lUustratioiis, Hvo. 

DLAND, PRACTICAL SURGERY. 

Lectures on Practical Surgery. By H. H. Toland, M.D.. Professor of Surjj 

University of Califomiu. Second Edition. With Additions and Numerous T 
tralions. Bvo. ?rice, Clolh, 84.50; Ltather. is.oo 

TRANSACTIONS OF THE COLLEGE OF PHYSICIANS. 

The Transactions of the College of I'hysicians of Philadelphia. New Scries. 
V"ois. 1, II, 111. IV and v. Bvo. Price, per volume, 12.50 

TYSON, BRIGHT'S DISEASE AND DIABETES. 

A Treatise on Diabetes and Bright's Disease. With Especial Reference in 
Pathology and Therapeutics. By JaHes TYSON, M.D., Professor of Pathologj 
and Morbid Anatomy in the University of Pennsylvania. With Colored Hate's 
and muny Wood Engravings. 8vo. Price l3.)0 

I' Thi. volume i. themiKQineDf »m=lifi™i y«n' ] "Tht .ympiom. .« dariy Jcfiiirt, « ~ 

clil iiudy nid dhicrvxilDn. ind vill b« l^ind M be | m«t \% ucccdinily will dncrlbed, » iV 
UII 
St 



■■aiedcktUulinlnuM,— .Vr/. ani/Aiir, 



u be proliHd."- 



BV SAME AtTHOR. 

|UIDE TO THE EXAMINATION OF URINE. 

A Practical Guide to tlic Examination of Urine. P'or the use of Physicians oi 

Students. With Colored Plates and Numerous Illustrations Engraved on Woi 

Fourth Edition, i2mo. Price (i. 

Advantage has been taken, in bringing out a new edition of this work, not only to 

correct the previous one, but to make such Mldicions of new Facts and Processes as 

would add to its value without materially increasing its size. 

"Dr. Tyton contnencci wllh ■■honicenani of ihcdieory efntuti KcnUoi.lheph^c^udchciniul chaiaf- 
ftti of ihe urlDc.aiui inerckgEatB andappwniui used in IL< AivUrus. £xccllcrii nil^ jirc ibca aivai fur del irclini 
iMce of albumen, >uBiir, cokirtnii.nlillen. Me, ura, uiic add, tMoridn, nhfuphins and lulphua ; iitJ 
iMiniciiooi (Or ■ppcuniBUin mnd quiuuiuiivt dcwnulmilan id mau. at thou IncndteBu hy voluoiMrif 

have eipcHiMvced hmh tllviun and pnti rtocn ihi penuil of iMi book. It ii agrcably wditoL coBUinii 

Vc can wtummeiwl Dr. Tyson'i t>vok ai p« that amply luppliia Ibe cUnlul Imdt of ibe phyiicinii."— 
ffarKa/ ^ MiMitJ Scirtui. 

THE CELL DOCTRINE. Second Edition. 

The Cell Doctrine. Its History and Present State. With a Copious Biblio- 
graphy of the subject. Illustrated by a Colored Plate and Wood Cuts. Second 
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TURNBULL, ARTIFICIAL AN/ESTHESIA. 

The Advantages and Accidents of Artificial Ana;sthesia ; Its Employma 
the Treatment of Disease ; Modes of Administration ; Considering their B 
live Risks; Tests of Purity: Treatment of Asphyxia; Spasms of ihe (^otd 
Syncope, etc. By Laurence Turnbull, m.d.. ph.g.. Aural Surgeon to teffcr- 
-n College Hospital, etc. Second Edition. Revised and Enlarged. With 27 
s of Various Forms of Inhalers, etc. iimo. Price ^i. 50 

nlemt and ImpoTtancc to pl^iiciant and dcDEitU, and ercrylhiiv thai v^U 
lubjcci K •nught tfhit gTKM Qwidily, Thii work we regard at Ihe Ee*l ;.id In 
mr nuoyoi me lupieei. ana it pnaenU the HjbJccI up LD Ihe prcsont hkjHT, " — DtnM RrfUtrr, 

JTEALE, DANGERS TO HEALTH. Third Edition. 

\ Pictorial Guide to Domestic Sanitary Defects. By T. Phiujin Trale, k 



Illustrations o 

them m belKr 



F.R,C.S 



With Colored Plates. 8vo. 
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VACHER, CHEMISTRY. 

A Primer of Chemistrj', Including Analysis, By ARTMin? Vacrer, l8mo 

Price .)0 
VIRCHOW. POSTMORTEM EXAMINATIONS. Second Edi. 
tion. 

post moctem Kxaminations. A Description and Explanation gf the Method 

tof Performing them in the Dead House of the Berlin Chant^ HospttA), with 
especial reference to Medico-legal Practice. By I'rof. VlRCllOW. TraRsInted 
by Dr. T. P. Smith. Second Edition. i2ino. WJlh4 Pm«»- P(icc^i.3S 

iJ porubilily DJi 



WAGSTAFFE, HUMAN OSTEOLOGY. 

The Student's Guide to Human Osteology, By Williau Warwick \V*g- 
STAPFE, F.K.C.S. With 2} Lithographic Plates of the Bones, Showing Muscle 
Attachments, and 60 Wood Engravings, iiino. Price f 3.00 

WALTON, DISEASES OF THE EYE, Third Edition. 

»A Practical Treatise on Diseases of the Eye. By Haynes WaLIOX, M.t>. 
Third Edition. Reivritten and Enlarged. With Ave plain and ihrec c«lor««l 
full-page Plates; and many other lllustratlonii, Test Types, etc. Nearly iioa 
pages. 8vo. Vtice tqJOa 

WARNER, CASE TAKING. 

The Smdeni's (".uidc lo Medical Case Taking. By Francis Warner, m.d.. 
M.K.C.P., etc. r2mo. Cloth. Price Jl.;; 

I>nci=l DI«Ma -a.si 1 Oai. 1. Anhrillc DiitaKS, DiicmD of iht .\irvuus Syiwm. or Ihc V^ 
c.doSyiien. Ofihc Re>pir..i..iySy»cii> Oftlu: Digaii.e5y>»D. Of iht Uvcr. OF<h< UrinirrS] 
IIBinicIiun far Cjot Tnkr 

WATERS, DISEASES OF THE CHEST. Second Edition^ 

The Diseases of the Chest. Their Clinical History, Pathology and T 

t. By A. T, H'. Waters, m.d.. Fellow Royal College of PhysicianB. Whh 

'" " " d Lithographic Plates, 8vo. Price ^oo 

mhtmoplytil. h«y fcver, aonii rmrBil* 
icia-iKii *phj'imographie Iradlf^'t***' 



WATERS, DISEA: 

tThe Diseases of tl 
ment. By A. T, H'. V 
( Numerous Illustrative 
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.||lonckuflcun.n.,.nd>h,'u>c,'r t 
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wedls, dental pathology, 

With Special Reference 10 the Anato 
oics by Thus, B, Hitchcolk, m.d., 



d Physiology of the Teeth. ■ 

of Harvard University. 105 llIuAr.1* 

Price, Cbth,;;3. 50; LeUhcr, f^-ju 

WHITTAKER. ON THE URINE. 

Siodenfs Primer on (he Urine. By J. Travis Whittaker, m.d.. Physician li 
Anderson's College Dispensary. With Illustrations Etched on Copper. i6mo. 

Price *i ,5c 

Phyiiulogidl Snujy of Utine— SniMilon in Puiing. QuonDlr. Cobr, Otor, Specific Cavliy. K>*i.^ 
jnd BchavW. SnliNicni -f CWpMiu. Oiimict Study t.ftIr.ot—RM«ion, Albumen. CUorido. Adioiw. 
tliM. Phrapluiei. mood. S.ig»f mie. Mlcrocopicil Sludy of Crtne loA UHiuuv Depatlt-AiMrphMM 
Unia UncAciil Triple PlxopluiTci. Phapkatt sC Lime Fsthery PhoiphMa Oulue nTLInt. Uiut 
■r Smlit jind «l AnmaniJi. Cywnr. Tyminc. Leucine. Qliiilauriiie. Epithelium. Fm GioMo, «c. 

t<hniMUe"^< 



PUliUCA TIONS. 

|WEST, THE DISEASES OF WOMEN. Pointh Edition. 

Lectures on the Diseases of Women. Hy Charles West, M.D. Foiirtii 
London Edition. Revised and in part re-written by the Author. With Numer- 
ous Additions by J. Mathews Duncan, m.d., Obstetric Physician to St^ Bar- 
tholomew's Hospital 8vo. Price fs-i 
Drs. West and Duncan arc, perhaps, the most celebrated London physicians 
giving attention lo the Diseases of Women, and together have made a most 
picte wnrk, either for the physician or student. 
WILKS. PATHOLOGICAL ANATOMY. 

Lectures on Pathological Anatomy. By Samuel Wilkes, f.r.s. Second' 
Edition. Revised and tnlarged by Walter Moxon, h.d., F.r.5,, Phy: 
and Lecturer at Guy's Hospital, London. 8vo. Price }6.oo 
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DISEASES OF THE NERVOUS SYSTEM. 

Lectures on Diseases »f the Nervous System, Delivered s 
London. New Edition, with Addition 



jooli nttrax valur, tmlKi.Jyiiig »■> W di-a 
)l..hrd a iht Ij,nJon liwpiliil fhyj.daL 



Hospital, 
etc. 8vo. I 



Ninth Thousand. 

ind TreatmenL By Henrv G, Wright, 

WILSON, ON DRAINAGE. 

_ Drama^e for Health; or. Easy Lessons in Sanitary Science, with Numerous 

IJy Joseph Wilson, M.n., Medical Director United State* Navy. 



One Vol. Octavo. 

Di. WilionlibvDnblvVii 



« And pBrh«|M iiiiuir 



Price (t .00 

" Euily undenlMd, and hrkdy ami co»a>e)y pre- 
KmKd."— /■»!«■/*>■« Jo ' 

■■ Worthy- 1* in»l« » 4 ^MlJir ii 

" Will be tun to be j> harkisga' oCgoBil'. 
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NAVAL HYGIENE. 

Naval Hygiene, or. Human Health and Means for Preventing Disease. 
Illustrative Incidents derived From Naval Experience. Illustrated. Secoad 
Edition. 8vo. Price 83.00 

WILSON, HOW TO LIVE. 

Health and Healthv Homes. A Guide to Personal and Domestic Hygiene. 
By George Wilson. M.D., Medical Officer of Health. Edited by Jos. G. 
Richardson, km., Professor of Hygiene at the University, gf t'enjisylvania. 
314 pages, unio. Price Ji.oo 

i(»i7«B 1.— Inimdiiciory, page ij. ti. TIk Hiiioao Boily, J3. m. Cauia dT Diusie.M. rv. Food .nd 
^n^. r. aeuitinw End ClotbinE, i(l{i. VL Eicrdit, RecmUsn und Tnlnlni, 187. vs. Honie uid In 
i!ndine», DmiiUge, W.rming. .ic, 3J1. viii. Infccrioui Dt«««i and ihttr pKrtiTiioB. jftj. 
nrfgl, Ln.1 iD ..try way. acwpUblt .took." -Aim Yrrk U-^ld. 



. HAND BOOK OF HYGIENE 

And Sanitary Science. With Illustraiio 
Enlarged. Svo. 
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WILSON, HUMAN ANATOMY. Tenth Edition. 

The Analomiai's Vade-Mecum. General and Special. By I'rof. Erasmus V 

SON. EdJied by Geubge Buchanan. Professor of Clinical Surgciy ii ' " 

versity of Glasgow ; and Henkv E. CLAaK, Lecturer on Anatomy at the Royal 

Infirmary School of Medicine, Glasgow. Tenth EtUtion. With 450 Engntvings 

(indudjnj; 26 Colored Plates). Crown 8vo. Price J6.00 

Recommended as a Text-book at Rush Medical College, Chicago : Bellevi 

pital. New York; St. Louis Medical College; Yale and Dartmoutb Schools, 

many other Colleges. 

BV SAME AimiOR. 

HEALTHY SKIN. Eighth Edition. 

A Praclicnl Treatise on the Skin and Hair ; their Preservation and ? 

mcnt. Ligliih Edition, umo. Paper. 

WILSON, SEA VOYAGES FOR HEALTH. 

The Ocean as a Health Resort, A Hand book of i'tactical Information as to 
Sea Voyages, for the Use of Tourists and Invalids, By Wm. S. Wilson, 1..K.C.I'. 
With a Chart showing the Ocean Routes, and Ulustratitig die 
Pncoi3.$0 

■ Th* Virioia HeJlh Voyigct. 



Physical Geography of the Sea, 
• >. Curuli 




VELLS, OVARIAN AND UTERINE TUMORS. 

The Diagnosis tind Surgical TVealmcnt nf Ovarian a 
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Just Out. 

Ifrine Tumore.- 
T. Spencer Wells, m.u. Illustrated. 3vo. Price, Cloth. 

So long a lime having elapsed since Dr. Wells has collected the results 
large experience in book form, the present volume will be eagerly looked for 
interested in this very important subject. 

WOLFE. ON DISEASES OF THE EYE. 

A IVactical Treatise on Diseases and Injuries of the Eye. Being a Course of 
Systematic and Clinical I.ectures to Students and Medical Practitioners. Uy M. 
Wolfe. P.r.c.P.E., Senior Surgeon to the Glasgow Ophthalmic Institudon. MC, 
With io Colored Plates, and numerous other 111 u at rations. OctaVo. l*rice ^7.00 

WALKER, INTERMARRIAGE. 

Intermarriage, or. The Mode in which, and the Causes why, BeflUtv, Health 
and Intellect result from certain Unions; and Deformity. Disease and ItUMlity 
from others. Illustrated. limo. PriceJi.OO 

WARD'S COMPEND OF CHEMISTRY. _ 

A Compend of Chemistry for Chwnical and Medical Sludems. By G. Ui 

Waui), M.D.. Demonstrator of Chemistry in Jefferson Medical Colleice. P 

delphia. Cont.iining a Table of Elements and Tables fnr the UcteciiMb) 

Mclals in Solutions of Mixed Substances, etc. t2mo. Cloth. 

Interleaved for the addition of Note*, f 1.15 ; pUi 





PUBLIC A riONS. 

WOODMAN and TIDY, MEDICAL JURISPRUDENCE. 

Forensic Medicine and Toxicology. By W. Bathukst Wijodma-v, m.d., 
Physician lo the London Hospital, and Charles Mevmuit Tidv, F.C.S.. Pro- 
fessor of Chemistry and Medical Jurisprudence at the London Hospital. With 
Ckromo-Llthogfiipbic Plates, representing the Appearance of (he bUimacta i& 
Poisoning by Arsenic, Corrosive Sublimate, Nitric Acid. Oxalic Acid ; the Spectra 
of Blood and the Microscopic Appearance of Human and other Hairs; and 
ii6 other Illus^tions. Large octavo. Sold only by Subscription. 

Price, Cloth, ^7.50; Medical Sheep. S8.50; Law Leather, $8.50 

i1> ATniuemcnl, ftD^ moK pra^^cal 
mi ptucfl^onr "■ ' - 




WYTHE. ON THE MICROSCOPE. 

The Microscopist. A Manual of Microscopy and Compendium of the Micro- 
scopic Sciences, Micro-Mlneralogj', .M icro-Chemiatry, Biology. Histology, and 
Practical Medicine. By Joseph H. Wvthe. a.m.. m.d. Fourth Edilion. 252 
8vo. Price, Cloth, 53.00 ; Leather, $4.00 

, An Index and Glassarj' have been combined in this edition, so as to be a source 
r valuable information. Notices of recent additions to the microscope, together 
pith the genera of microscopic plants, have been giren in an Appendix, 

aktlM pnclicil MicioKapiM. ■ 
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POSE AND SYMPTOM BOOK. Eleventh Edition. 

The Physician's Pocket Dose and Symptom Book. Containing the Doses and 
Uses of all the Principal Articles of the Matciia Medica. and Original Prepara- 
■' — Eleventh Revised Edition. 

Price. Cloth, gl.oo; Leather, with Tucks and Pocket. Ji-ij 

IhitB kcqiAlntuicc with the mode ct prvpurina ih« vc 
" Unnr ■ h«nt-*orfied pnctiiJDiicrwIUIirdltii.HiifLil llnli work uluTt cnbli itudy uUe."—CaitMtim AMhW 
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WHEELER. MEDICAL CHEMISTRY. ■ 

Mcrtic-il Chemistry, Including; the Outimea t 
Chemistry. Uy C. Gilbert Wheeler, m,d. Second 



Mcrticil Chemistry, Including; the Outimea of Organic and Physiologicill 



logi cal I 
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WOAKES. ON DEAFNESS AND GIDDINESS. 

On Deafness, Giddiness and Noises in the Htad ; or, TTic Naso-Fbarri 

» Aspect of Ear Disease. By Edward Woakes, w.d , Scnjor AutaJ Surgvon to 
Ihe Hospital for Diseases of the Throat and Chesu Third Edition. Revised and 
Enlarged, with Additional Illustrations, iimo. 



^B llk^ujchtful peniut oT til inlvUkccnl n 



BV THE SAME AUThlOK. 

"WOAKES, ON NASAL CATARRH. 

Posl-iiiisal Catarrh, lu Causes, Cunsei|ucnces nniJ Treatment. /n 
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ILLUSTRATED BOOKS. 

MEDICINAL PLANTS. 
Descripbons. with original figures, of ihe Principal Plants empl< 
medicine, and an account of their Properties and Uses. By RODEBT UfeNii.BY. 
F.u.s., Professor of Botany in the King's College, and to the Pharfflaceutital 
Society, and Henrv Tbimens. m.b., p.l.s., late Lecturer on Botany at St- 
Mary's Hospital Medical School. In 41 Parts, each, f^.oo, or in 4 vols., l3iK<! 
Svo, with 306 Colored Plates, bound in half morocco, gill edged. J90.00 
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AN ATLAS OF TOPOGRAPHICAL ANATOMY. 

er Plane Sections of Froien Bodies. By William Drai'se, Professorof Anntonjy 
in the Univeistty of Leipzig. Translated by Edwaku Bbu.amv, v.tucs.. Sur- 
geon to and Lecturer on Anatomy at Ch.uing Cross Hospital. Will) 34 Fhtiici- 
titbographic PUtcs and 46 Wood cuts. Lari;e imp. Svo. t&OQ 

ATLAS OF SKIN DISEASES. 

Consisting of a Series of Illustrations, with Descriptive Text and Notes 
Treatment. By TiLBirsv Fox. m.d.. h lt,c:.P.. lite Physician to the Depai 
tor Skin Diseases in University College Hospital. Willi 71 Colored 
In i8 Parts, each, Ji.oo or, i Vol.. Royal 4I0. Cloth. 

AN ATLAS OF HUMAN ANATOMY. 

Illustrating most of the ordinary Dissections, and many not usually practici ^ 

the Student. By Rickmas J. Godlee, m.s., f.h.c.s.. Assistant Surgeon lo 
University College Hospital, and Senior Demonstrator of Anatomy in Univcrsi* 
ty College. With 4S imp.,410 Coloredi^Mci (m Fipires), and a vohtme af £x- 
planatoiy Text. Izo^oo 

A COURSE OF OPERATIVE SURGERY. 
By CiiKiSTOPHE^ Heaih, f.b.c.s., Homo Professor of Clinical Surgery In l-ni- 
versity College, and Surgeon to the Hospital. With xo I'Ules dniwn f 
Nature by M. L^vull^, and colored by hand under his direction. 410. 

ILLUSTRATIONS OF CLINICAL SURGERY. 

Consisting of i'lales, Phot(>gra|ihs. Wood cuts. Diagrams, etc.. etc.. illtu 

ing Surgical Diseases. Symptoms, and Accidents: alsn Operative and otber 

Methods of Treatment, with Descriptive Letterpress. By IonatHak Hitchin- 

SON, F.R.C.S., Senior Surgeon to the l-ondon HospitaL Vol. I, containing bs. 

. ciculi I to X, bound, with Appendix and Index. 4*S<oD 

" -'UXItoXV. Ready. " ' — — 




NOW READY, THE SEVENTH REVISED EDITION. 

MEIGS AND PEPPER, ON CHILDREN, 

THE MOST THOROUGH, COMPLETE AND PRACTICAL WORK 
ON THE SUBJECT NOW BEFORE THE PROFESSION. 

A PRACTICAL TREATISE ON THE DISEASES OF CHILD- 

^REN. By J. FoKSVTH Meius. m.d.. one of the Physicians to the Pennsylvania 
Hospiul. Consulting Physician to the Children's Hospital, etc., and WlU-lAM 
Pepper, «.d., Professor of Clinical Medicine, University of Pennsylvania. Provost 
and ex-otficio President of the Faculty, Physician to the Philadelphia Hospital, 
ellow of the College of Physicians, etc., etc The Seventh Revised and Improved 
dition. In one volume of over iioo royal octavo pages. 
Price, handsomely bound in Clolh, (6.00; Leather $7.00. 

The rapid sale of six large editions of Drs. Meigs and Pepper's work on Children, 
and the demand for the new edition now ready, is sufficient evidence of its great 
popularity. Tbclargepraclice. of many years' standing, of the authors, impaitstoila 
value unequaled, probably, by any other on the subject now before the profession. 

The entire work has been now again subjected to an entire and thorough revision, 
some articles have been rewritten, many additions made, and great care observed by 
the authors, that it should be most effectually brought up to llie light, pathological 
and therapeutical, of the present day. 

The publishers have verj' many favorable notices of the previous editions, re- 
ceived from numerous sources, foreij^n and domestic. They append a few from lead- 
ting journals, which will give a general idea of ibe value placed upon it, both as a 
Text'Bonk for the Student and a work of reference for the General Practiiiotter, 




■nd ftncilnzv^ with cvldeflfe throu^houi af gAod penkoiuil Judjfinepi, knDwkdgr, Hnd eupcnciKc- The book i 
■baundi in cipin<l<Mi of American cTpfrlnm and obfimltrin In til iKml idilB nihedlicuaaf children. 
■Rllidloiddll raaortlbnry. Tlirn an Irv diuwes of children tthidi ll dos not Irelt of fuDT ud viKly 
the Ufhl Df the IsiBI physiDlaclol. pilholojical. and thcnpcarical ideiicc,"— ZdM/si Ltmeil. 

P. BLAKISTON, SON & CO., Publishers, 

Succeiaon 10 LINDSAY » BLAKISTON. 

1012 WALNUT STREET, PHILADELPHIA. 



BIDDLE'S 

Materia Medica. 



(C 



NINTH REVISED EDITION, 



■vti*.) 



/tttrommtniltif m a Tixt-tflft at Yale Ctlltfe, IMivertil^ if Mitkiga». 

Ce/irgt "f PiytiHatii and Smxtviii, Baiiimert. Baltimart Mrdical 

Colttge, LouifBille Afidieal l~f//<sf. and a niimiir of o/hrr 

Culltga ihreugheut Ihf Unittd Slain. 

BIDDLE'S MATERIA MEDICA. For the Use of Students 
and Physicians. By the late Prof, John B. Biddle, m.D., 
Professor of Materia Mediia in Jefferson Medical College, 
Philadelphia. The Ninth Edition, thormighly revised, and 
in miny parts Tewntten, by his son, Clement BinDtE, M.D., 
Assistuit Surgeon, U. S. Navy, assisted by Henrv Morbis. 
U.D. Contuning all the additions and changes made in ihe 
last -revision of the United States Phurmacopu:Ia. Oitava. 

RtaJy. 
Bound in Cloth. Price $4.00; Leather, $4.78. 



BBCOHHBNDATIOKB. 

•' tl will 1)C founil s useful handbook by HuJenls. especially, who may be 
under the inatlUCtiin of its abU and accoinpUBlicd anthgr." — Amtriian AM- 
if<tt Jmntnl. 

•• [n short, it is jitM tlie work for a Muilent. einl>radng as it does whit will 
1* disi;u«*fd in » course of kuuru on iii.ileriti medica." — GmimHati Mtium4 



iVnt-i. 

■'In tralli, the wrirk is well adapted lo the wants of nudetils," — TTifCSmt. 

•' Nolhini; has cica^il the wnler's »Can. All the new temediei ai-^tnt 
(liseaM are duly and judiciously noted. Swdenls will cerlainlr apprcciile its 
aha)Mly fonn, grace of manner, and general mulluii in fatvo Myle." — ' 
rdw Frutlilietnt. 

"Itiddlt's ' Materia Medica' is well known to the prafesaion, t>eing a nand- 
ani text book in aevcral leading collcf;ci."''-A'rrtt' York Mtdual ydirnai, 

"It conlauu, in a condensed form, all that is valuable in nialeria medica. 
and furnishes the medical student with a complete manual on tins subject." — 
Canada Laniel. 

••The Dcceuily for ». new edition of this work in to short n lime is llic liwi 
proof of the value ta whkh it is held by the profesdoa." — Midka! a»4 Surg- 
ical f!eparltr. 

"The standard! ■ Materia Medica' with a large numbci of medical i 
is Biddle'g," — Buffalo Mcdicat and Surgical yournat- 

"The larger works usually recommended as leit-books in our medial 
schools are too valuminoiu for convenient use. This work will be fouiitl to 
contain in t. condensed form nil that ii most valuable, and will su[^ly Wudcnis 
with a reliable piide." — CAiiaf:a Aftdical jfeumaL 

*^* Tbii Ninth Edition contains all the adililioni and changes in tlie U. S. 
rharmacopoHa, Siilh Ki:vj>>ion, 



BYFORD'S 

Diseases of Women. 

THIRD ENLARGED EDITION. 

Recommended at a Text-book eU Rush Medical Colleg^^ Chicaj![o ; WomaiCs 
Medical College^ Chicago; National Medical College ^ Washington, D. C, 

and other Medical Schools. 

THE PRACTICE OF MEDICINE AND SURGERY, 
APPLIED TO THE DISEASES AND ACCIDENTS 
INCIDENT TO WOMEN. By Wm. H. Byford, a.m., 
M.D., author of "A Treatise on the Chronic Inflammation 
and Displacement of the Unimpregnated Uterus," and Pro- 
fessor of Obstetrics and Diseases of Women and Children 
in the Chicago Medical College, and in the Woman's Medi-^ 
cal College, Chicago. Third Edition, Revised. In One 
Volume. Octavo. 164 Illustrations. 

Price, Cloth, $8.00; Leather, $6.00. 



BEOOMMSNDATIONS. 

" I have read with pleasure your book on Diseases of Women ; it gratifies 
me to indorse its teachings." — Prof. II. P. C. Wilson^ Jr., Baltimore. 

" I am well acquainted with the author, and regard him an excellent practi- 
tioner and teacher." — Dr. J, A, Ireland ^ Pro/etsor of \Obstetries and Gyme- 
cologyy Louisz'ille Medical College, 

«* It is much improved and is still more what it always was, a valu&bic practi- 
cal assistant to the practitioner." — Prof. Henry G, Landis, Starling Medical 
College, Columbus. 

'* I find, from its being so well brought up to the present state of the science 
It treats of, that it is particularly adapted to the rcfjuirements of the medical 
student."— y. Pred Prioleau, M. Z>., Professor of Gynecology , MedicaJ College 
of SiHith Carolina y Charleston, 

** The author has presented to the profession a concise and comprehensive 
treatise on the subject of diseases of fcmale.s. We congratulate Dr. Hyford 
upon his success, and feel sati<Uied that the effort will be duly appreciated bv 
those whom the work is intended to instruct. It is one of the best treatises 
on the subject ever submitted to the American profession, and will early be 
acknowledged as such. It is well written, and where necessary, is appropri- 
ately illustrated." — Medical atui Surgical Reporter, Philadelphia. 

*• The present work being particularly 01 use where questions of etiology 
and general treatment are concerned. » » * This volume, hence, will 
commend itself both to those who possess former editions and to those who 
do not. It cannot fail to be useful to many, and will certainly prove intercst- 
injj to all.'* — The American youmal of Obstetrics. 

" These important topics arc all handled vigorously and practically. The 
work cannot fail to be in great demand, and to exert a material influence on 
clinical practice." — A'e7v York Medical youmal. 
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A NEW OCTAVO SERIES 

"Standard Medical Books. 



PRICE OF EACH. IN STRONG PAPLR COVERS. 75 CTS.: CLOTH. $1.25. 
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MO. ON RECEIPT OF PR»CE. 

BEALE ON SLIGHT AILMENTS. 

:GHT AILMENTS; Their Nalure, C!iU9(;&, ant) Treatmcnl. Uy DoNKI.S. ReaLE, HI>., 
F.R.s., Professor o( Piactice in King's Medical tJollej^. Second Eflilion, Revised and En- 
Inged, with Illustrations. Octavo, ytist ready. 

Price, in Strong; Paper Covers, 75 Cents; Cloth, 4l->5 
A liner edition of this work is also printed, on tliick paper, bound ic Eilra Clolh. jirite *l.75 
OirrLlKE oi> CoKTENTii. — IniroHuctury. Tlie Tcnigiie in Health and blight Ailiscnis. 
Appetite. Nausea. Thin(. Hunger. Indigettion, it) Nsture nnd Trcatineni. Coimipaiioii. 
its TTcBlment. Dlarrhces. Vertigo. Giddiness. Biliousness, Siclt Headache. Keursljfia 
Rhenmoli^in. The Feverish and Inllainnialor)' State. Of the Actual Changes in T'evcr and 
Inflammalion. Common Forms of Slight Inflammation, <'" "" 

Uf^ul 10 (he young general practitiDDcr, iat whom U !■ i^\y ititw 

phytlclaa miEhlbemuch mon unprotitably i-prai," ^AtHtfuan Jmuttal ^ Mfdic&liiimsr- 

TILT ON CHANGE OF LIFE IN WOMEN. 

THE CHANGE OF LIFE IN WOMEN, IN HEALTH AND DISEASE. A Climc»1 
Treatise an the Diseases Incidcnui lo Women at the Decline of Life. By EDWAKtj John 
Tilt. M.D., l*asi President of the Obstetrical Society. Fourth Edition. Revised and Enlarijcd. 
Octavo, AW rcaily. Price, in Strong Paper Covers. 75 Cents; Cloth, $1.35 

.AGNEW ON THE FEMALE PERINEUM^ 

LACERATIONS OF THE FEMALE PERINEUM AND VESICO-VAGINiC' 
FISTULA. Their History and Treatment, With J5 lllustialions. By D. Haves 
M.[)., Piofessor of Sutyefy, University of rennsylvania. Octavo. Rfadv. 

Price, in Strong Paper Covers. 7s Cents; Clotb. $1^5 
So many applications' having been made fur lliese papers, as originally issued, it has U 
ihoDghl best lo bnn^ them before the profession in the present foim. 
" Thn ItlEianiic ef ifee lubiHi, In hiiiary, camn, eoinpliciiion», ard miioui moilel ttf Ir 
•uioui melhodt of nidical cure a<c clanifiul."— /■^»>u y^-^-^ //Mniirint. 

DAY ON HEADACHES. 

THE NATURE, CAUSES AND TREATMENT OF HEADACHES. Bv Wil 

Henbv llAV, M.D., auihor of a " Trt.iii« on llic Din.>:i»es of <.liil.lien.*' Founh (xliuoii. 
with niustralions. Octavo, 7»i/ AV.i./j-. 

Price, in Strong Paper Covers. 75 Cents; CIolli.Si.is. 
SiTMllilBV 0» Co%T«WM,— He>d»che from Ccreliml AUKinij, Cittbnl Hyptramiii! PynipnilMNt, Cuiweuii. 
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